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To: Bogdan, Silvia[bogdan.silvia@epa.gov]; Schwab, Kay[Schwab.Kay@epa.gov}
Cc: Dwyer, Stacey[Dwyer.Stacey@epa.gov]

From: Hayes, Mark

Sent: Wed 8/23/2017 8:18:33 PM

Subject: Fwd: LOOP

Fyi
Sent from my iPhone

Begin forwarded message:

From: "Harrison, Ben" <Harrison.Ben@epa.gov>
Date: August 23,2017 at 3:15:07 PM CDT

To: "Hayes, Mark" <hayes.mark@epa.gov>
Subject: Re: LOOP

Thanks. That will be David Gillespie.
Sent from my iPhone

On Aug 23, 2017, at 2:52 PM, Hayes, Mark <hayes.mark(@epa.gov> wrote:

LOOP is the Louisiana Offshore Oil Port, LLC. Permit with whole effluent toxicity
(WET) issues. Please see attached briefing sheet.

<Briefing Sheet. LOOP.WET.8.3.2017.doc>

Sent from my iPhone
Sent from my iPhone

On Aug 23,2017, at 2:31 PM, Harrison, Ben <Harrison.Ben@epa.gov> wrote:

Sorry but what is LOOP?

Sent from my iPhone
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On Aug 23,2017, at 11:36 AM, Hayes, Mark <hayes.mark@epa.gov> wrote:

Hi Ben,

Requesting confirmation of the assigned attorney for LOOP. I’d like to have
Silvia Bogdan get them up to speed with permit issues prior to Sept. 5*
meeting with Tim Hardy.

V/r

Mark A. Hayes

NPDES Management Section Chief, Acting
Water Division (6WQ-PO)

US EPA Region 6

214-665-2705
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To: Schwab, Kay[Schwab.Kay@epa.gov]; Bogdan, Silvia[pogdan.silvia@epa.gov}
Cc: Chen, Isaac[Chen.Isaac@epa.gov]

From: Hayes, Mark

Sent: Tue 8/22/2017 6:43:06 PM

Subject: RE: WAR/Action ltem for upcoming LOOP/LDEQ mtg on Sept 5?

Silvia/Kay,

No WAR needed this week, however, prepare a WAR next week regarding the planned Sept. Sth
LOOP meeting with Tim Hardy.

V/r

Mark A. Hayes

NPDES Management Section Chief, Acting
Water Division (6WQ-PO)

US EPA Region 6

214-665-2705

From: Schwab, Kay

Sent: Tuesday, August 22,2017 1:14 PM

To: Bogdan, Silvia <bogdan.silvia@epa.gov>; Hayes, Mark <hayes.mark@epa.gov>
Cc: Chen, Isaac <Chen.Isaac@epa.gov>

Subject: RE: WAR/Action Item for upcoming LOOP/LDEQ mtg on Sept 5?

To the best of my knowledge LOOP has not appeared in Action Items for several weeks
(because they only want it listed when there are “real” changes).

Also, not aware of a WAR re: Sept 9%. You can check H: for the WARs that actually went “up,”
but I don’t think that Stacey included anything on LOOP lately.

From: Bogdan, Silvia
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Sent: Tuesday, August 22, 2017 1:05 PM

To: Schwab, Kay <Schwab.Kay(@epa.gov>; Hayes, Mark <hayes.mark@epa.gov>
Cec: Chen, Isaac <Chen.Isaac(@epa.gov>

Subject: RE: WAR/Action Item for upcoming LOOP/LDEQ mtg on Sept 5?

Had we already put the upcoming meeting on a WAR/action item?

Nothing changed from our Sam briefing but I'm wondering whether we put the Sept.5"™ meeting
on there already.

From: Schwab, Kay

Sent: Tuesday, August 22,2017 12:58 PM

To: Bogdan, Silvia <bogdan silvia@epa.gov>; Hayes, Mark <hayes.mark@ecpa.gov>
Cc: Chen, Isaac <Chen.Isaac@epa.gov>

Subject: WAR/Action Item for upcoming LOOP/LDEQ mtg on Sept 5?

Hi Silvia/Mark,

Based on your discussion with Sam on 8/17/17, will you be drafting a WAR and/or Action Item
regarding the Sept. 5 LOOP/LDEQ meeting -- this week or next?

Thanks

K

ED_001774D_00023156-00002






Benthic Monitoring of the LOOP Offshore Brine Diffuser

Study Plan for a 3-Year Monitoring Project

Prepared for:

LOOP LLC Covington, LA

Prepared by:

Barry A. Vittor & Associates, Inc. 8060 Cottage Hill Rd. Mobile, AL 36695

December 2017
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Project Objectives

The objective of this 3-year monitoring program is to assess potential impacts of brine release on
biological resources in the vicinity of the LOOP offshore brine diffuser. Hydrography and macroinfaunal
assemblages, which represent the integrated effects of habitat conditions, will be assessed at a spatial
array of sampling stations after known periods of brine release. Various macroinfaunal metrics
(abundance, taxa richness, abundance of key macroinfaunal groups/specific taxa) will be utilized to
assess potential short- and long-term spatial impacts on the benthos.

Site Description

The brine diffuser facility is located 4.8 km south of the Louisiana coastline. The offshore diffuser, 161.5
m in length with 26 equally spaced exit ports, was installed perpendicular to the coastline in 9.1 m of
water. The 10.2 cm diameter exit ports are spaced at 6.1 m intervals and designed for an exit velocity of
3.05 m/sec, at a maximum discharge rate of 600,000 barrels per day (bpd). The diffuser is located in an
area dominated by the discharge of the Mississippi and Atchafalaya Rivers. Nine sampling stations will
be arrayed at various distances from the diffuser (Table 1, Figure 1). Three stations (473, 474, 475) are
be located 150 meters east, south and west of the diffuser — these stations have been extensively
monitored (1979 — 2002) for macroinfaunal assemblages as part of the LOOP Environmental Monitoring
Program (Barry A. Vittor & Associates, Inc. 1995, 2002). Four stations (467, 468, 469, 470) will be located
500 meters north, west, south and east of the diffuser. Two stations (471, 472) will be located 1000
meters south and east of the diffuser and serve as controls.

Project Description

Benthic macroinfauna samples will be collected from nine (9) stations arrayed at distance around the
LOOP brine diffuser (Figure 1, Table 2). At each station, five (5) grab samples will be collected with a
0.04 square meter (m2) Young grab (modified Van Veen) sampler. Additionally, a vertical (1 m depth
intervals, subsurface to bottom) hydrographic profile will be made at each station to characterize water
column salinity and dissolved oxygen (DO).

Monitoring macroinfaunal assemblages at the diffuser will take place up to six times over a three-year
period beginning in 2018. Benthic sampling will take place twice annually during periods of brine release
if LOOP has more than one brine release during the year — if LOOP only releases brine a single time in a
calendar year, there will only be one sampling event.

Benthic grab samples will be analyzed by BVA in Mobile, Alabama. Staff from BVA will sort and identify
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all macroinvertebrates to the lowest possible identification level, which in most cases will be to a species
level. Wet-weight biomass of major taxonomic groups (e.g., Polychaeta, Mollusca, Crustacea) for each
macroinfaunal sample will be measured and reported.

Macroinfaunal data will be analyzed by BVA using univariate and multivariate approaches to identify any
temporal and spatial differences in community structure between stations (e.g., stations within the
influence of the brine diffuser and control stations located at distance from the diffuser).

Data interpretation will consist of habitat characterization (water depth, salinity, dissolved oxygen) and
benthic community characterization including faunal composition, abundance, and community
structure, numerical classification analysis, and taxa assemblages. The discussion will also include a
comparison of samples collected as part of previous LOOP brine diffuser surveys. Data for other
parameters (e.g. sediment texture and total organic carbon) may be available from on-going routine
monitoring by LOOP; such data may be used in statistical treatments of the benthic macroinfauna data.

Benthic Analytical Methods

Benthic Macroinfauna — Species Composition and Diversity

Upon receipt and inventory by BVA’s laboratory, the samples will be rinsed through a 0.5millimeter
(mm) mesh sieve that is partially submerged in a tray of water and gently agitated. The purpose of this
procedure is to minimize damage to delicate organisms and to remove sediments. Upon completion of
sieving, the residue and water in the bottom of the tray will be poured through the 0.5-mm mesh screen
again to ensure that all borderline-sized 0.5-mm organisms are retained. The sieve will be carefully
examined after sieving to ensure that all organisms have been removed from the screen. The sieved
samples will be stained with Rose Bengal and stored in 70% isopropanol solution until processing.

Sample material retained on the 0.5-mm sieve will be transferred to a white enamel pan and sorted
under a dissecting microscope. All macroinvertebrates will be removed and placed in labeled glass vials
containing 70% isopropanol, with each vial representing a major taxonomic group {e.g., Polychaeta,
Mollusca, Arthropoda). All sample labels will be written in pencil (not pen) to ensure preservation in the
isopropanol. Organisms will be identified to the lowest practical taxon (typically species) using
dissecting and compound microscopes. The identified animals will be placed in vials containing 70%
isopropanol according to biomass category (i.e., major taxon). To identify certain taxa of
macroinvertebrates, it is often necessary to make slide mounts of the organisms for examination under
a compound microscope. The mounting medium used for clearing is CMC10. The slide will then be
labeled appropriately and allowed to dry for approximately one week before identification. The number
of individuals of each taxon, excluding fragments, will be recorded. A voucher collection will be

ED_001774D_00023168-00003





prepared, comprised of representative individuals of each species not previously encountered in
samples from the region and previous LOOP monitoring surveys. The voucher specimens will be stored
in stoppered and labeled glass vials containing 70% isopropanol.

Taxonomists will use a wide variety of resources for the accurate identification of benthic organisms
including an in-house museum of specimen vouchers that have been assembled over the last 30+ years,
taxa specific consistency cards for all unique taxa BVA have identified, a library of taxonomic keys and
journal reprints of relevant scientific literature, and past experience working with benthic samples from
the LOOP site. BVA also maintains a network of taxa specific experts from private industry, state and
federal agencies, universities, and museums for the identification of problematic specimens.

Benthic Macroinfauna — Wet-Weight Biomass

Each sample will be analyzed for wet weight biomass of each major taxon (e.g., Annelida, Arthropoda,
Mollusca, Echinodermata). Each of these groups of organisms will be in a separate vial, preserved in
70% isopropanol solution. The biomass technician will remove the organisms from the vial, place them
on a filter paper pad, gently blot them with a paper towel, then immediately place them in a tared dish
and measure their weight in a Mettler Model AG 100 or equivalent balance, to the nearest 0.1 milligram
(mg). Results will be reported for each major taxon as well as a summation for each station. Specimens
that are unique or have not been encountered before in this location will be included in BVA’s project
reference (voucher) collection. All specimens required for the voucher collection will be returned to the
appropriate vial/jar in that collection. The voucher collection is kept internally at BVA and used to verify
identifications as needed for QC. It is not a client deliverable.

Data Reduction and Reporting

Standard Data Reporting

The following basic numerical indices will be calculated for each macroinfaunal sample:

s Infaunal abundance (total number of individuals per station);

e Infaunal density (total number of individuals per square meter);

e Taxa richness (total number of taxa represented in a given station);
e Taxa diversity (Pielou’s Index H');

s Taxa evenness (Pielou’s Index }'); and

o  Wet-Weight biomass of dominant macroinfaunal groups.

Electronic Deliverables for Taxonomic and Weight-Wet Data
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BVA will provide the raw taxonomy and wet-weight biomass data in electronic (digital) format as
Microsoft Excel files. The following files will be provided to LOOP:

* Abundance Data: Station, Phylum, Class, Family, Genus, Species, Abundance
¢ Biomass Data: Station, Major Taxonomic Group, Biomass

Statistical Analyses

BVA will apply the appropriate test of significance on the univariate indices to determine if significant
spatial differences exist between stations. Multivariate analysis will consist of ordination of station
species abundance data by multi-dimensional scaling using the Bray-Curtis similarity measure and
hierarchical clustering of similarity values using the group-average sorting strategy. If statistically
appropriate, a test of the significance of dissimilarities determined by the ordination will be conducted
using a non-parametric permutation procedure on the ordination similarity matrix. This randomization
test is the Analysis of Similarities (ANOSIM) module in the Primer statistics program. A species analysis
will be done to determine the contribution of taxa to the average dissimilarity between groups using the
SIMPER (similarity percentage) module of the Primer statistical package.

In summary, BVA will develop descriptive statistics, univariate comparisons of stations arrayed around
the brine diffuser, seasonal effects, multivariate analyses (ANOSIM, SIMPER, multidimensional scaling
[MDS]) on the assemblages, and comparisons to past brine diffuser studies.

Electronic Deliverables for Statistical Analyses

BVA will provide the following for all samples:

Abundance Statistical Worksheet (2-way table): Stations as column headers, taxa as row headings with
abundance data in the matrix.

Data Interpretation Reports

BVA will provide a summary field sampling report after each sampling event. On an annual basis, BVA
will develop a data interpretation report consisting of habitat characterization and benthic community
characterization including faunal composition, abundance, and community structure, numerical
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classification analysis and taxa assemblages. The focus of each annual report will be on the extent to
which benthic communities differed among the station array, and whether any such differences could
be attributed to the discharge of brine at the diffuser. This report will include a comparison of samples
collected as part of previous LOOP surveys. The comparison will determine the relative dominance of
major taxonomic groups and overall assemblage composition on a spatial and temporal scale and a
comparison to data collected in past surveys. The report will also include as an appendix the
phylogenetic list of macroinvertebrate taxa for the survey. Field summary reports and annual reports
will be provided to U. S. Environmental Protection Agency, Louisiana Department of Environmental
Quality, U. S. Coast Guard Captain of the Port, Secretary of Louisiana Department of Transportation and
Development, Louisiana Offshore Terminal Authority and LOOP LLC.

The Louisiana Offshore Terminal Authority will distribute the field summary reports and annual report to
the Program Review Committee that has technical oversite of the LOOP
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January 22, 2018 L L

Ms. Jenniffer Sheppard

Louisiana Department of Environmental Quality
602 North 5" Street

Baton Rouge, LA 70802

Re: Comments Provided for Attachment 3: Brine Diffuser Benthic Monitoring Plan of Supplemental
Information Received December 19, 2017.

Dear Ms. Sheppard:

In an effort to expeditiously coordinate with LDEQ on the LOOP LLC joint EPA/LDEQ permit (LA0049492),
we are providing technical comments as early as possible. The Environmental Protection Agency offers
the following comments on the Brine Diffuser Benthic Monitoring Plan, to facilitate LOOP’s continuing
development of a Study Plan for the assessment of the impacts to benthic communities resulting from
the brine discharge at Outfall 004. These comments are predicated on the inclusion of Benthic
Monitoring as well as an lonic Imbalance study as requirements in the forthcoming NPDES/LPDES
permit.

Project Objectives:

e The document states that hydrography and macroinfaunal assemblages will be assessed after
known periods of brine release. The Study Plan should include additional details surrounding the
design of the sampling event with regards to the timing of the discharge. Travel time from the
paint of discharge to the sampling stations should be considered as part of the sampling design.
Additionally, the study must include a pre-discharge and post-discharge assessment at each
monitoring site. Sampling should be conducted immediately prior to discharge from Outfall 004,
as well as shortly after the discharge occurs, allowing for a robust characterization of the
potential impacts at each station. Potential acute and chronic impacts are to be evaluated.

Site Description:

* Two control stations (471 and 472) have been selected as controls. The plan states they are
located 1000 meters south and east of the diffuser. EPA recommends the control stations he
moved at least 18 kilometers downgradient from the diffuser, in order to adequately assess
communities outside the area of potential impact from LOOP’s brine discharge. Previous
CORMIX modeling conducted by the Agency demonstrates this distance to be the point where
the salinity of the ambient sea water will not be elevated due to the discharge. Another option
would be to investigate the use of benthic data collected at National Aquatic Resource Survey
(NARS) National Coastal Conditions Assessment sites for comparison purposes.
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e Each monitoring site as well as the brine diffuser site must be adequately characterized in order
to substantiate the results of the monitoring.

Project Description:

e The hydrographic profile made at each station to characterize the water column currently
includes measurements of salinity and dissolved oxygen. Temperature, pH, and alkalinity should
also be included to better characterize the conditions of each site.

e The frequency of sampling events depends on the frequency of brine discharges. The draft Study
Plan indicates this may be up to twice per year. However, data submitted in monthly discharge
monitoring reports and stated on page 2 of the December 19, 2017 letter from Timothy W.
Hardy to Stacey B. Dwyer indicates that LOOP has been discharging an average of up to five
times per year, The design of the sampling events should include a frequency that is
representative of actual discharge frequency at Outfall 004.

o Data for other parameters (sediment texture and total organic carbon) may be available and
used in statistical treatments of the benthic macroinfauna data. EPA strongly recommends
sediment composition monitoring be incorporated into the benthic study.

Data Reduction and Reporting:
¢ Please include a pollution tolerance values for the identified organisms in the study, if available

Data Interpretation Reports:
e The focus of each annual report includes an analysis on whether any differences to the benthic
communities in the study could be attributed to the discharge of brine at the diffuser.

Additionally, secondary impacts such as low dissolved oxygen, must be evaluated and correlated
to primary sources.

We look forward to the continued development of a study plan that will incorporate these key
components as well as a quality assurance project plan which, when implemented will yield valuable
information over the next few years. If you have any questions or comments, please feel free to contact
me at 214-665-7181 or via email at Shaikh.Taimur@epa.gov.

Sincerely,: y
P!

4 /
e //
. S
i roF
/ /
!

aimur Shaikh, Ph.D.
Acting Section Chief
NPDES Management Section

Attachment: Monitoring Plan.doc
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' 17170 PERKINS ROAD

ASSOCIATES BATON ROUGE, LA 70810
Environmental Consultants PHONE {225} 755-1000
' FAX (225) 751-2010
www.c-ka.com

HOUSTON, TX
PHONE (281) 397-8016
FAX (281) 397-6637

LAKE CHARLES, LA
PHONE (337)625-6577

LELAP Certification Number 02080 FAX (337)625-6580

SHREVEPORT, LA
. PHONE (318) 797-8636
FAX (318) 798-0478

March 4, 2016

LOOP, LLC

c/o CK Associates, LLC

17170 Perkins Road

Baton Rouge, Louisiana 70810
Attn: Mr. Doug LaBar

Ref:  Whole Effluent Toxicity Results
CK Project No:* 11866
Test ID No.: 16020401

Dear Mr. LaBar:

Enclosed please find the Toxicity Test Report containing results of a set of 7-Day Chronic Toxicity Tests
using Mysidopsis bahia and Menidia beryllina performed on the LOOP, LLC 004 Brine sample. If you have
any questions concerning this toxicity testing report or if | can be of any further assistance to you, please
call me at (225) 755-1011 x 1100.

Sincerely,
CK Associates

Mbnica S. Eues
Quality Assurance Manager

MSE/hbb

Enc.: Toxicity Test Report
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Test ID No.: 16020401
Issue Date: March 7, 2016

BRINE TOXICITY TEST REPORT
FOR
LOOP, LLC
DRAFT PERMIT NO.: LA0049492

AINO.: 4634

TEST INITIATION DATE: February 4, 2016
TEST IDENTIFICATION NO.: 16020401

ASSOCIATES

Environmental Consuttants

17170 Perkins Road
Baton Rouge, Louisiana 70810
225-755-1000

The results of this analysis relate only to the referenced sample as it was submitted to CK Associates. Unless
otherwise noted, all test results meet the requirements of TNI. This report shall not be reproduced in full or in
part without the written consent of CK Associates.

=t C2.71.(¢ / . 3. %ﬁéz

Bus Zieske Fa Pate Mofica S. Eues Pate
# Laboratory Dirqé}ir %lality-Assurance Manager )

Page 1 of 26
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Test [D No.: 16020401

SUMMARY AND CONCLUSIONS

Permittee: LOQOP, LLC Laboratory: CK Associates

P.O. Box 7250 17170 Perkins Road

Metairie, Louisiana 70010-7250 Baton Rouge, Louisiana 70810

LELAP Certification #02080

Method(s):  Mysidopsis bahia Survival and Growth ,
' Toxicity Test, EPA 821-R-02-014, Method 1007.0

Menidia beryllina Larval Survival and Growth

Toxicity Test, EPA 821-R-02-014, Method 1006.0
Test Sample: Outfall 004 - Brine Critical Dilution: 7.63%
Test ID No.: 16020401 Dilution Water:  Synthetic Laboratory Water
Concentrations: 3.22,4.29,5.72,7.63, and 10.17%
Sample Dates: February 3, 2016
Test Initiation Date:  February 4, 2016
Purpose: Investigative

Test Acceptance Criteria

Performance criteria for M. bahia survival, growth and variability were met.

Performance criteria for M. beryllina survival, growth and variability were met.

Test Results

M. bahia Survival NOEC: 4.29%
Growth NOEC: 4.29%

M. beryllina  Survival NOEC: 7.63%
Growth NOEC: 7.63%
Test Conclusions

M. bahia Significant lethality at the critical dilution?
Significant sublethality at the critical dilution?

M. beryllina  Significant lethality at the critical dilution?
Significant sublethality at the critical dilution?

Page 2 of 26

Yes
Yes

No
No

Fail
Fail

Pass
Pass

CK Associates

ED_001774D_00023173-00003






Test ID No.: 16020401

INTRODUCTION

A grab sample of LOOP, LLC Outfall 004 Brine was collected on February 3, 2016, and was received by CK
Associates on February 3, 2016. A Mysidopsis bahia Survival and Growth Toxicity Test and a Menidia beryllina
Larval Survival and Growth Toxicity Test were conducted as described below.

METHODS

The samples were tested in accordance with Short-Term Methods for Estimating the Chronic Toxicity of
Effluents and Receiving Waters to Marine and Estuarine Organisms, Third Edition. U.S. Environmental
Protection Agency, Office of Water, Washington, D.C. EPA 821-R—02-014, October 2002. The following
effluent concentrations were established for testing: 3.22, 4.29, 5.72, 7.63, and 10.17%. The dilution water was
an aged synthetic seawater control tested concurrently with the effluent concentrations.

Test Parameters Mysidopsis bahia Menidia beryllina
Test Method 1007.0 1006.0

Organism Source CK Associates CK Associates
Organism Age 7 days 11 days

Test Chamber Material Polypropylene Polypropylene
Test Chamber Volume (mL) 300 710

Test Solution Volume (mL) 150 500

Following termination, the data were analyzed using TOXCALC version 5.0.23j.
The reference toxicant, potassium chloride, was used to monitor the sensitivity of the test organisms and the

precision of the testing procedure. Chronic reference toxicant tests are performed at least monthly and the
resulting NOEC values are plotted to determine if the results are within prescribed limits.

Page 3 of 26 ’ CK Associates
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Test ID No.: 16020401

Mysidopsis bahia

RESULTS

Average survival and average weight per original organism after 7 days of exposure are tabulated below.

Percent Effluent Percent Survival Growth (mg)

Dilution Control 100 0.27
3.22 100 0.28
4.29 90 0.26
5.72 70 0.14
7.63 0 0.00
10.17 0 0.00

The dilution control met performance criteria for survival, growth and variability. Based on the statistical
analysis (pages 5 through 7) the survival and growth NOECs of the LOOP, LLC Outfall 004 Brine were 4.29% and
4.29%, respectively. The 1Cos was 4.9%. Detailed data for the test, including survival, growth and water quality,
are presented on pages 13 through 16 and 21 through 24. ‘

Menidia beryllina

Average survival and average weight per original organism after 7 days of exposure are tabulated below.

Percent Effluent Percent Survival Growth (mg)

Dilution Control 100 1.63-
3.22 98 1.63
4.29 100 1.67
5.72 98 1.61
7.63 96 1.58
10.17 0 '0.00

The dilution control met performance criteria for survival, growth and variability. Based on the statistical
analysis (pages 8 through 10) the survival and growth NOECs of the LOOP, LLC Outfall 004 Brine were 7.63%
and 7.63%, respectively. The ICys was 8.2%. Detailed data for the test, including survival, growth and water
quality, are presented on pages 17 through 24.

QUALITY CONTROL

The reference toxicant NOEC was within one NOEC of the mode of the twenty most recent reference toxicant
NOEC values (pages 11 and 12).

Page 4 of 26 CK Associates
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Test ID No.: 16020401

-7 Day Survival
Start Date:  2/4/2016 Test ID:  16020401A Sample ID: LOOP
End Date: 2/11/2016 Lab ID: 16020401 Sample Type: Outfall: 004
Sample Date: 2/3/2016 Protocol: EPAMWO02-EPA/821/R-02-01 Test Species: MY-Mysidopsis bahia
Comments:
Conc-% 1 2 3 4 5 6 7 8

D-Control 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
3.22 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
4.29 0.80 0.80 1.00 0.80 1.00 1.00 1.00 0.80
5.72 0.80 0.80 0.80 0.60 0.40 0.60 0.80 0.80
7.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10.17  ©0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control 1.00 1.0000 1.3453 1.3453 1.3453 0 8
3.22 1.00 1.0000 1.3453 1.3453 1.3453 8 68.00 48.00
4,29 0.90 0.9000 1.2262 1.1071 1.3453 10 8 52.00 48.00
*5.72 0.70 07000 0.9991 0.6847 1.1071 16 8 36.00 48.00
7.63 0.00 0.0000 0.2255 0.2255 0.2255 8
10.17 0.00 0.0000 0.2255 0.2255 0.2255 0] 8
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.83338 0.904 -1.0184 1.99744
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 4.29 5.72  4.95367 23.31
Treatments vs D-Control
Dose-Response Plot
1 o
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g
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® 0.5
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" Test ID No.: 16020401

-Growth-Weight

Start Date:  2/4/2016 Test ID:  16020401A Sample ID: LOOP
End Date: 2/11/2016 Lab ID: 16020401 Sample Type: Outfall: 004
Sample Date: 2/3/2016 Protocol: EPAMWO02-EPA/821/R-02-01Test Species: MY-Mysidopsis bahia
Comments: .
Conc-% 1 2 3 4 5 6 7 8
D-Control 0.24 0.27 0.31 0.29 0.27 0.24 0.24 0.32
3.22 0.32 0.29 0.26 0.29 0.27 0.21 0.28 0.30
4.29 0.22 0.23 0.25 0.28 0.27 0.31 0.30 0.23
5.72 0.16 0.18 0.16 0.13 0.08 0.09 0.13 0.17
7.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 0.27 1.0000 0.2730 0.2400 0.3160 11 8
3.22 0.28 1.0128 0.2765 0.2060 0.3200 12 8 -0.213  2.024 0.0333
4.29 0.26 0.9542 0.2605 0.2160 0.3140 13 8 0.759  2.024 0.0333
5.72 0.14 0.5055 0.1380 0.0840 0.1780 25 8
7.63 0.00 0.0000 0.000C 0.0000 0.0000 0 8
10.17 0.00 0.0000 0.0000 0.0000 0.0000 0 8
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97198 0.884 -0.2362 -0.3862
Bartlett's Test indicates equal variances (p = 0.96) 0.08307 9.21034
Hypothesis Test {1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 429 >4.29 23.31 0.03332 0.12207 0.00057 0.00108 0.60075 2,21

Treatments vs D-Control

Dose-Response Plot

0.35 1

Growth-Weight

1-tail, 0.05 level
of significance

3.22 ~
4.29 -
5.72 -

D-Control
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Test ID No.: 16020401

-Growth-Weight
Start Date:  2/4/2016 Test ID: 16020401A Sample ID: LOOP
End Date: 2/11/2016 Lab ID: 16020401 Sample Type: Outfall: 004
Sample Date: 2/3/2016 Protocol: EPAMWO02-EPA/821/R-02-01Test Species: MY-Mysidopsis bahia
Comments:
Conc-% 1 2 3 4 5 6 7 8

. D-Control 0.24 0.27 0.31 0.29 0.27 0.24 0.24 0.32
3.22 0.32 0.29 0.26 0.29 0.27 0.21 0.28 0.30

4.29 0.22 0.23 0.25 0.28 0.27 0.31 0.30 0.23

5.72 0.16 0.18 0.16 0.13 0.08 0.09 0.13 0.17

7.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Trahsform: Untransformed. Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean
D-Control 0.27 1.0000 0.2730 0.2400 0.3160 11 8 0.2748 1.0000
3.22 0.28 1.0128 0.2765 0.2060 0.3200 12 8 0.2748 1.0000
4.29 0.26 0.9542 0.2605 0.2160 0.3140 13 8 0.2605 0.9481
5.72 0.14 0.5055 0.1380 0.0840 0.1780 25 8 0.1380 0.5023
7.63 0.00 0.0000 0.0000 0.0000 0.0000 0 8 0.0000 0.0000
10.17 . 0.00 0.0000 0.0000 0.0000 0.0000 0 8 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96791 0.904 -0.3158 -0.632
Bartlett's Test indicates equal variances {p = 0.99) 0.10383 11.3449
Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
IC05 42515 0.7283 1.7823 4.4436 -1.7071
IC10 44444 0.3404 34043 45972 -2.8985
IC15 46047 0.1583 4.1362 4.7508 -1.6667 1.0 * ©
IC20 47651 01274 44483 4.9254 -0.7602 09 .
IC25 49255 0.1203 4.6136 5.0851 -0.5883 e
IC40 54066 0.1228 5.1676 5.6482 0.0876 0.8 1
IC50 57287 0.1348 5.4816 59900 0.0248 0.7:
8 0.6:
c 054
] i
& 0.4 -
Q) -
X o3
0.2 1
0.1 4
0.0 €
-0.1 T T
0 5 10 15
Dose %
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Test ID No.: 16020401

Larval Fish-7 Day Survival

Start Date:  2/4/2016 Test ID: 16020401M Sample ID: LOOP
End Date: 211172016 Lab ID: 16020401 Sample Type: Outfall: 004
Sample Date: 2/3/2016 Protocol: EPAMWO02-EPA/821/R-02-01Test Species: MB-Menidia beryllina
Comments:
Conc-% 1 2 3 4 5

D-Control 1.00 1.00 1.00 1.00 1.00
3.22 1.00 1.00 0.90 1.00 1.00
4.29 1.00 1.00 1.00 1.00 1.00
5.72 0.90 1.00 1.00 1.00 1.00
7.63 1.00 1.00 0.90 1.00 0.90

10.17 0.00 0.00 0.00 0.00 0.00

, Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control 1.00 1.0000 1.4120 1.4120 1.4120 0 5
3.22 0.98 09800 1.3794 1.2490 '1.4120 5 5 25.00 17.00
4,29 1.00 1.0000 1.4120 1.4120 1.4120 0 5 27.50  17.00
5.72 0.98 0.9800 1.3794 1.2490 1.4120 5 5 25.00 17.00
7.63 0.96 09600 1.3468 1.2490 1.4120 7 5 22,50 17.00
10.17 0.00 0.0000 0.1588 0.1588 0.1588 0 5
Auxiliary Tests ' Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.78117 0.888 -1.3638 1.17803
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 7.63 10.17 8.80892 13.1062
Treatments vs D-Control
Dose-Response Plot
‘ 1 $
0.9 3 1 1 1
0.8
0.7 1
> 3
:3,0'65
o 0.5 3
Z
8 043
~ ]
0.3 4
0.2 3
0.13
o: LJ T L] L]
S N b N 3 =
e ) i I ~ o
[ -~
Q
)
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Test ID No.: 16020401

Larval Fish-7 Day Growth

Start Date:  2/4/2016 Test ID: 16020401M Sample ID: LOOP
End Date; 2/11/2016 Lab ID: 16020401 Sample Type: Outfall: 004
Sample Date: 2/3/2016 Protocol: EPAMWO02-EPA/821/R-02-01Test Species: MB-Menidia beryllina
Comments:
Conc-% 1 2 3 4 5

D-Control 1.61 1.60 1.56 1.66 1.74
3.22 1.70 1.61 1.63 1.77 1.46
4.29 1.71 1.58 1.64 1.81 1.64
572 1.63 1.59 1.58 1.62 1.73
7.63 1.67 1.65 1.65 1.62 1.39

10.17 0.00 0.00 0.00 0.00 0.00

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% t-Stat Critical MSD

D-Control 1.63 1.0000 1.6322 1.5550 1.7420
3.22 1.63 1.0012 1.6342 14610 1.7720

4.29 1.67 1.0256 1.6740 15760 1.8080

5.72 1.61 0.9855 1.6086 1.56310 1.7290

7.63 1.58 0.9658 1.5764 1.3860 1.6740
10.17 0.00 0.0000 0.0000 0.0000 0.0000

-0.033  2.300 0.1389
-0.692  2.300 0.1389
0.391 2.300 0.1389
0.924 2300 0.1389

OoO~NO1LOo~N A
oot ooZ

Auxiliary Tests Statistic Critical Skew

Kurt
Shapiro-Wilk's Test indicates nermal distribution (p > 0.01) 0.95412 0.888 -0.2926 -0.1054
Bartlett's Test indicates equal variances (p = 0.81) 1.61048 13.2767 '
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 7.63 10.17 8.80892 13.1062 0.13894 0.08513 0.00646 0.00912 0.59584 4, 20

Treatments vs D-Control

Dose-Response Plot

183
16 % % %

1-tail, 0.05 level
1.4 3 of significance

1.2 3

ay Growth

S 0.8 1

7

0.6 3
0.4 3
0.2 3

D-Control
3.22
4.29 4
5.72 -
7.63 4

10.17
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Test ID No.: 16020401

Larval Fish-7 Day Growth

Start Date: 2/4/2016 Test ID;: 16020401M Sample ID: LOCP
End Date: 2/11/2016 Lab ID: 16020401 Sample Type: Outfall: 004
Sample Date: 2/3/2016 Protocol: EPAMWO02-EPA/821/R-02-01Test Species: MB-Menidia beryllina
Comments:
Conc-% 1 2 3 4 5

D-Control 1.61 1.60 1.56 1.66 1.74
3.22 1.70 1.61 1.63 1.77 1.46
4.29 1.71 1.58 1.64 1.81 1.64
5.72 1.53 1.59 1.58 1.62 1.73
7.63 1.67 1.65 1.566 1.62 1.39

10.17 0.00 0.00 0.00 0.00 0.00

Transform: Untransformed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% . N Mean N-Mean
D-Control 1.63 1.0000 1.6322 1.5550 1.7420 4 5 1.6468 1.0000
3.22 163 1.0012 1.6342 1.4610 1.7720 7 5 1.6468 1.0000
4,29 167 1.0256 1.6740 1.5760 1.8080 5 5 1.6468 1.0000
5.72 161 09855 1.6086 1.5310 1.7290 5 5 1.6086 0.9768
7.63 158 0.9658 1.5764 1.3860 1.6740 7 5 1.5764 0.9573
10.17 0.00 0.0000 0.0000 0.0000 0.0000 0 5 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95412 0.888 -0.2926 -0.1054
Bartlett's Test indicates equal variances (p = 0.81) 1.61048 13.2767 '
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC0O5 7.6492 0.8654 3.7793 7.8109 -1.0535
IC10 7.7819 0.1324 7.0636 7.9350 -3.0296
IC15 7.9146 0.0719 7.6484 8.0592 -0.5386 1.0 <
1C20 8.0473 0.0676 ,7.7967 8.1834 -0.5386 0.9 1
1C25 8.1799 0.0634 7.9450 8.3075 -0.5386 1
IC40 8.5779 0.0507 8.3900 8.6800 -0.5386 0.8 1
1C50 8.8433 0.0423 8.6867 8.9284 -0.5386 0.7 4
$ 0.6:
S 0.5:
204 -
Q g
& 0.3 -
0.2 4
0.1 4
0.0 €
-0.1 F—————————————
0 5 10 15
Dose %
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Test iD No.: 16020401
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8TT09T | 8TTIST | 60TTST | TTOTST | 8060ST | €0BOST | OTLOST | OE90ST | 9TS0ST | ETVOST | €TEOST | €ZZOST | E€CTOST | STLTYT | LITIVT | OZOTYT | E060YT | TIBOPT | 6CLOVT | EZSOVT

0SsT

00¢

e . o] =

0sv

(1/3w) 1o

009

piyoq sisdopisAA 10} JION [eAIAINS dluoay) Ae@-£

1ey) |041U0) JUBJIX0)] 3JIUIDJIY SPMOJYD WNISSeIod
S31RI10SSY M)

0sL

Page 11 of 26

ED_001774D_00023173-00012





Test ID No.: 16020401
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Test ID No.: 16020401

CKASSQUAT:‘ Survival Data for 7-Day Chronic Toxicity Test

= Mysidopsis bahia

Client: LOOP - INVESTIGATIVE CD(%) 7.63 Template: g#}jﬁ
Outfall: 004 ' Organism Age: 7 O QC Review: 2
Test ID: 16020401 Organism Batch: 6(977 o

Exposure Test Observations Made at the End of 24-Hour Exposure Period:
Period Initiation 1 2 3 4 5 6 7
Day Thu Fri Sat Sun Mon Tue Wed Thu
Date AWiw [ 7254k | 2-676] 1-746 [23\W [ 2-910 [ 200w [Qn 1w
Time IHD | iseo [ 1ozo [ jlzo [WOO | woo | 1295 [ 1dA0
Technician VT l;[MUJ S\ i | Clw K5 ¢ b (/’fT W:S
CEOf;I:J.e(r;) Rep Number of Live Organisms
Dilution 1 C? 5 15 4 5. E; (;7 5
Control 2 ?) < 5 5 ) 5 ) 7
3 & 5 5 5 D) 9 S |5
4 & 5 5 6 5 5 5 5
5 S 5 5 5 5 5 ® 8]
6 5 5 5 S 5 p) @ 5
7 ) g5 5 5 H 5 £ )
8 ‘“ g 5 ) 5 5 S S
3.22 1 & i 9 G 5 5 S [N
2 9 5 ) 5 5 5 < )
3 S 5 5 5 5 5 = 5
4 ) 5 5 5 5 ) = &
5 5 5 %) 5 5) ) > &
6 =) 5 G 5 A9} 5 < )
7 S g 105 5 5 5 5 7
8 7 9 S S 5 5 = 5
4.29 1 9 5 5 “1 4 Y A H
2 > v Y 1 T 1 4
3 5 5 5 5 5 o ) 5
4 B § 1 4 4 H &l Y
5 9 g S 5 5 5 51 5
: 5 e 5 [ 5 5 5 5 |9
7 S 5 S 2 ) S 5 5
8 < g ) & ») 5 U 4
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Test ID No.: 16020401

c KAJsoume Survival Data for 7-Day Chronic Toxicity Test

= Mysidopsis bahia
Client: LOOP - INVESTIGATIVE Outfall: 004 Test ID: 16020401
Exposure Test Observations Made at the End of 24-Hour Exposure Period:
Period Initiation 1 2 3 4 5 6 7
Day Thu Fri Sat Sun Mon Tue Wed Thu
Ci:ie(':/:) Rep Number of Live Organisms
5.72 1 9 & G b o Li zl %
2 5 5 2 S 9 1 4 0
3 5 5 5 5 14 “ H 4
4 S 5 N 4 Y 4 2 2
5 5 5 S Y U 4 2| *
6 9 5 | o2d | Y 1 S z
’ 2 5 | 6 16 |5 5 | 4 ‘
8 S g 5 g W 4 X Y
ks 21t e Aol
7.63 1 ) )
2 5 0 T~
3 ny O \\
4 S O T~
5 9] O S~
6 5 O |
7 “9 @) ~
8 CE; O )
10.17 1 D O T~
2 ) O I
3 ) O )
4 9 O T
5 g ) \\
6 <) O T~
7 “ o)
8 S 0
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Test ID No.: 16020401

CI(Poeame Survival Data for 7-Day Chronic Toxicity Test

R

' Mysidopsis bahia

Client: LOOP - INVESTIGATIVE Outfall: 004 Test ID: 16020401

Feeding Documentation for 24-Hour Exposure Period:

Exposure Period 1 2 3 4
Day Thu Fri Fri Sat Sat Sun Sun Mon
Date 2416 | 2516|2416 | 2616|0676 | 2746 A6 AR
Time 1645 | 0830 | 1600 | 620 | havs | O90s | |25 OB,
Technician gmiv- | MAM | Zimw Lo Cowr | Clw Vee | yess
Exposure Period 5 6 7
Day Mon Tue Tue Wed Wed
Date 2-816 | 2916 | 9w 2Dl |alio)ie
Time lezo | oszo | [yid 0530 [165)5
Technician Amw | (iwr (L T IRES

Technician's Observations

Date Time Initials Observations

ZAH(Q “ |5 CLW . T&;J‘/‘ S/)HQL Caf‘ ; all W‘\/S\'d) Luest veeovercd

alulie [19V5 | Kes | fols poced 0 Quein B

Test was <was nﬁ aerated following test initiation.

e

Continuous aeration was started on at
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Test ID No.: 16020401

CE Associates Water Quality Data for 7-Day Chronic Toxicity Test

—_= Mysidopsis bahia
Client: LOOP - INVESTIGATIVE Outfall: 004 Test ID: 16020401
Effluent Exposure Period 1 Exposure Period 2
Concentration Thu, Feb 4 Fri, Feb 5 Fri, Feb 5 Sat, Feb 6
(%) pH pH | DO T pH 5 po | pH | DO T
Dilution 1,71 02(“ (@4|1e |56 | 264 18 129 |68 |79 159 |25
3.220 111 291 Al |54 2o 80 [29 |9 |7.11€6 [25.1
4.29 o] KA. -6 |54 |24 B-0 |24 |64 |60 (251
5.72 Vw9 ] N6 |51 |4 90 129 63 7.5 e |.1]
7.63 N :’;2"’1 (0.0l1.6 5.8 |20.4 .0 (729 |2
10.17 ol B 1 o-Ol 16 (549 | 204 8.0 |29 |6-\
Meter ID MIS- B s -0 Fowa YAVS - | M e
AT 2Aihe
Effluent Exposure Period 3 Exposure Period 4
Concentration Sat, Feb 6 Sun, Feb 7 Sun, Feb 7 Mon, Feb 8
(%) pH S po | pH | DO T pH S DO | pH | po T
Dilution o1 120 1735 |80 165751 20 8.2 19 |55 964
3.22 2150 0L 16,0151 S 1120 1649 112 |Bw 1dbd
4.29 F11249 |70 19| &1 ]25.7 B2 1208110 |55 Bby
5.72 821729 17\ 26| 6l [15) “.1 ‘so 66 10 (Bl Byl
7.63 gL 2 |69 8.1 |20 | Ao fﬁ)’f A
10.17 7130 16,17 — .7 '?:U &4 y (u“’z/p/’“
Meter ID s S Wis-% | Tigy Mis-3 MID- TS
Effluent Exposure Period 5 Exposure Period 6
Concentration Mon, Feb 8 Tue, Feb 9 Tue, Feb 9 Wed, Feb 10
(%) pH s po | pH [ DO [ T pH 5 DO | pH | DO T
Dilution 2.0 [0 13 11,9169 (254 5.0 20 | 7.0 %] 61054
3.22 21120 [05[.8]€.0 1254 $,72 130 | 2|19 59 Idbd
4.29 2y 199 A1 161164 52130 |70 & |58 15y
5.72 %A M 124716 | 6.1 254 3.2130 |10 "-/IC;“”( O@Lt
7.63 QN 129 |- ] " I I
1017 3.2 20 [10]- : —
Meter ID M- WSS | s Mmi5-% ms 3 st
Effluent Exposure Period 7
Concentration Wed, Feb 10 Thu, Feb 11
(%) pH s | bo| pn [ DO]| T
Dilution gV [30 [17.]1 2.0 [(o.| 4
3.2200 L A /)O 1.OMa [ [9HY
4.29 & A 30 {0979 [0.2. 19D
5.72 ¢ 2 A [ 1% [0 PO
7.63 ,
10.17 e A
Meter ID fm & M -D A%-)

DO = Dissolved Oxygen (mg/L0,) pH=pH(SU)} S =Salinity {(ppt} T =Temperature (°C)
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Test ID No.: 16020401

C KA”E?NWS Survival Data for 7-Day Chronic Toxicity Test

—== Menidia beryllina
Client; LOOP - INVESTIGATIVE CD(%) 7.63 Template: 07“" *4’(”
Qutfall: 004 Organism Age: d. 0, QC Review: 66 2
Test ID: 16020401 Organism Batch: €111
Exposure Test Observations Made at the End of 24-Hour Exposure Period:
Period initiation 1 2 3 4 5 6 7
Day Thu Fri Sat Sun Mon Tue Wed Thu
Date AMIWV 1256 | 2616 | 27-16 [ | 22996 | afioiv[dln]lv
Time 1530 | 1635 | 1030 | j1zo N0 | hwo | [ad5 | 1520
Technician (,_/\ T I QM\A) W i (b VLS Ll JT K(,S
(,:Ec)f::.e(p;:) Rep Number of Live Organisms
Dilution 1 O {o 0 @] 0 [0 [ 1O
Control 2 | O (O [0 o (O lo {’O O
3 1O \O [0 ) O 1O 0 [0
4 1O o [0 0 [ o lo | I (0
5 \O W (0 0 [ W PEEE 10
322 | 1 [© L0 [V ) © 1) [ (0
2 10 o [0 19 1O LO 10 (O
3 10 D (v 0 | 1D [0 (o q
4 10 (O 10 [0 \O {0 [O 10
5 10 1o ¥ [0 | 10 [0 O 10
4.29 1 o (O ) O 1) [0 1o L
2 [0 (© (O 0 | 10 S 2 e \Q
3 (O O 19) O (0 |0 (O \O
4 1O o (0 lo 10 [0 o 10
5 10 (0 10) L0 WO L | 1o [0y
7 1 o 1 9 1 9 9 19 9 1 9 1A
2 1O 1o 1) 0 | o |0 [0 [
3 0 | O 1 10 [ [ 10 o 10
4 1O o o | 10 | {0 Ly o | 10
5 O (o 10 [ jo [ (0 L o | 1O
7.63 1 |0 |0 [0 LO VO (2 10 \0
2 10 lo L0 1O 1O L0 19, \Q
3 0 © 0 9 1 9 9 9
4 10 (0 ¥ O 1) 1) [0 I
5 w [ (0 10 1O 10 1.9 &
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Test ID No.: 16020401

c Associares Survival Data for 7-Day Chronic Toxicity Test

Menidia beryllina

Client: LOOP - INVESTIGATIVE

Outfall: 004

Test ID: 16020401

Exposure Test Observations Made at the End of 24-Hour Exposure Period:

Period Initiation 1 2 3 4 5 6 7

Day Thu Fri Sat Sun Mon Tue Wed Thu

C?:ie(:/:) Rep Number of Live Organisms
10.17 1 (O W 1O 2 | 0 & &)

2 [0 (o O 5 P l 0 ©
3 (O q z D 9 0 0 0O
4 O to 9 L O O o ¢
5 0 o 3 & 0 o |o ©
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Test ID No.: 16020401

CK Assogiares Survival Data for 7-Day Chronic Toxicity Test

[————
B ——

Menidia beryllina

Client: LOOP - INVESTIGATIVE

Outfall:

004

Test ID; 16020401

Feeding Documentation for 24-Hour Exposure Period:

Fols ?\&/QM in Ouen &

Exposure Period 1 2 3
Day Thu Fri Fri Sat Sat Sun Sun Mon
Date VAN | 26716 | 2-516 | 2-616|7- Gl 27-16] W |72]xlie
Time Lgs | peso et | oszo | 1295 | o905 1315 oS
Technician Py Ma | A DY Clu Cins Lt KCS r“‘f\ 5
Exposure Period 5 6 7
Day Mon Tue Tue Wed Wed
Date 2-596 | 9o | Yol | Aofleldiolie
Time lezo | ozz0 | WS | 0820 | 1505
Technician Yt i Cin avl kel
Technician's Observations

Date Time Initials Observations

| cea/
delie| 0100 (ke [0 Checiced in DL - 5.3 mg )L
Z’éj’l(»y CBLO| Clw ﬁ//?/) DO Cheek = 9% my /e
7—‘7“@ 082D | KCS [AUDO Cheale = 4K m L

«/

Zj ) ‘(u 105 | K(S

Test was

-

7

/ v<snot

Continuous aeration was started on

erated following test initiation.
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Test ID No.: 16020401

Asocaie,  Water Quality Data for 7-Day Chronic Toxicity Test
9—53 ) Menidigbewxina ' ' !
Client: LOOP - INVESTIGATIVE Outfall: 004 Test ID: 16020401
Effluent Exposure Period 1 Exposure Period 2
Concentration Thu, Feb 4 Fri, Feb 5 Fri, Feb 5 Sat, Feb 6
(%) pH i Do pH DO T pH S DO pH DO T
Dilution 1A F e w | S-2264 18 129 |e |19 156125
3.22 LR S [5- 1 ied go |29 |0 [7.5]5.7 75
4.29 1l 29316 (4.8 |24 R-o|zq |64 |77 |5 7 |75.0
5.72 T R4 | @l [1e 149 |24 80 |29 |3 |76 |54 |75
7.63 10| R4 (0015 4.5 |ect Qo |za |3 |73 |52 |25
10.17 1|50 | w.O7-6 |4 (o 264 vol2qa e\ [ .1163 |50
Meter 1D M\f - \ Mus-( 75 MG~ s TI%7
Effluent Exposure Period 3 Exposure Period 4
Concentration Sat, Feb 6 Sun, Feb 7 Sun, Feb 7 Mon, Feb 8
(%) pH S DO pH DO T pH DO pH DO T
Dilution S0 1% | 237,995 |57 8. 130 |5-2[17 |50 bby
322 B D50 | 20275\ [257 g1 50 | 690171 1o 9HY
429 L] 29101 1.609.%]15 .21 50| 217 |dy PHY
5.72 Bl 291 72117.415.0]257 5.2UL0|66[1.4 |42 N
7,63 6129 (6808 1A 4.4 757 B350 | 6|15 4D ey
1017 1120 | e117.115.0751 A0 64110 MY 2B
Meter D s % Wis-5 | P W% sl s
Clw 161G
Effluent Exposure Period 5 Exposure Period 6
Concentration Mon, Feb 8 Tue, Feb 9 Tue, Feb 9 Wed, Feb 10
(%) pH S DO pH DO T pH S DO pH DO T
Dilution QL1200 |1 191511259 g1 %0 71 800 3IbY
3.2 Q|20 D[] 5.7]B4 s.1]%0 [ 1A .ped
4.29 Pl @D 77,6 [ 51 [554 82130 |20 [N\ |H |75y
5.72 A 1M || 7.4]8.0 |54 AUR0 | 10N wio | F5Y
7.63 1 199 Lo ’”’7“6 Y.% 1254 %21 24 |63 . Df L*"\ oL
10.17 A (A [0 || 6.4 194 16|30 4,71 7.2 A o=y
Meter ID MUD -\ W15-2 | 15l Wiis-3 Ml@”u T
Effluent Exposure Period 7
Concentration Wed, Feb 10 Thu, Feb 11
(%) pH DO pH DO T
Dilution % }2(] M}‘ 7(7) (vf.m] %LP
322 S.A1Z0 Mo 718 4.8 994
4.29 S A WA [ | g2 354
5.72 ¢ A9 (g |71 1D 1994
7.63 < Q‘ﬁ (o lp| 10 LU-{' abhy
10.17 N I
Meter ID M'67 7) M‘/O" 9\
DO = Dissolved Oxygen {mg/L O,) pH=pH(SU} S=Salinity (ppt) T =Temperature (°C)
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Test ID No.: 16020401 Test Preparation Documentation
Client: LOOP - INVESTIGATIVE Outfall: 004 Test ID: 16020401

Site-spec. Due to the high salinity of the effluent (brine @ 315 ppt), the dilution water is prepared at a salinity gradient to maintain a constant salinity in

Instruct.: the final test solution. The final target salinity is 31ppt.
Note: All volumes are expressed in milliliters (mL)
Both Species Critical Dilution: 7.63 volume percent
Final Volume (mL) = 3,800 Initiation Date: Thu, February 04, 2016
Conc.(%) Effluent DI ASSW (31) WQ Parameter Vol: 100 mL
Dilution 0 0 3,800
3,22 122 1,118 2,560
4.29 163 1,493 2,144
5.72 217 1,988 1,595
7.63 290 2,648 862
10.17 386 3,414 0
Total/Day 1,178 10,661 10,961
Expiration Time Determination / Initial Parameters
Effluent No. 1
Sample ID ‘WU ‘30“"(}"
Collection Date (;l ?). \ \¢
Collection Time {420
Exp. Date - Initial Use 02 50\
Exp. Time - Initial Use C)Q")Q
Exp. Date - Renewal e [ ('lf;l\q.\\u
Exp. Time - Renewal J/
pH (SU) (0
Salinity {ppt) 5\‘;:5
D.0. (mg/L 02) )
Meter ID MA S|
TRC (mg/L C12) 00D
Date Z\ ?9\\(49
Time (WSO
Technician 1LCS ;

Page 21 of 26
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Test ID No.: 16020401

Client:

LOOP - INVESTIGATIVE

Test Preparation Documentation

Outfall: 004

Test Preparation Documentation for the Beginning of 24-Hour Exposure Period

Test ID: 16020401

Exposure Period 1 2 3 4
Preparation Day Thu Fri Sat Sun
Preparation Date /;9\ U( \\ {p \;2 L Zile |1 Le llj jLp
Preparation Time \%{;}Q O(T ‘o = (})ng:”:(} [\ng
Effluent No. ‘ \ | |
Technician ()V Meterp | KCS [Meterid | e, [Meterin [KeS  [Meter
Beg. Eff. DO (% Sat) //ﬁ” N Z e ’ “l—) "5 ~11 MWS-3]1 15 MI5-3
Aerated (Y/N) (//,‘\* \ \} o . U ' | ow o ‘: ’: o A~ .
PostAero (sa)  \' \ /| m F7 R Vs S-S | Y80 Ws-3
Synthetic Water Batch Qdﬂ/) X i)()H 12 3l ppr] 24712 (31 e AUIA (Bl pp)
Evening DO (mg/L) .0 o o -
Technician/ Meter D ) 442 / M 5 - ( // .,/“”M/ wf/
Exposure Period 5 6 7
Preparation Day Mon Tue Wed
Preparation Date -8 e Q{(’] “U}‘ 7 AL
Preparation Time o3UH \ C)\ij O160
Effluent No. l i
Technician KeS  Imeterd | (3T [Meterio [@nse  [meter D
Beg EF.DO(%Sat) A \ | W% ,:) ) 15 [ whis-3] L0 [Ms-)
Aerated {Y/N) / /é,\ ) % e \/ - Y -
Post Aer DO (% Sat) \: ‘// 1(.90 M\f »KB %7 N |52 ‘”(C“\ WAL - \
Synthetic Water Batch QL[”];(/)‘ {%"\ ) 014797( %jm/' 7415 (3\(7.03‘

! "/
Evening DO {mg/L) L&* 0 629 ) . “
Technician/ Meter ID CY{ /[\A\(9( 1 IMIS-30 UT /M- 2,

@)

2w
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Test ID No.: 16020401

R

Q_Kﬁi???ﬁiﬂfﬁ Initial Water Quality Data

Synthetic Water, Receiving Water and Effluent Samples

Client: LOOP - [NVESTIGATIVE

Outfall: 004
Test 1D: 16020401

Synthetic Water

Batch . Batch
Parameter Q/DQ\(%’W’{) ,Q/}73( 7’7 (,7(17 )
Dissolved Oxygen (mg/L O,) ’7 Q "“]’x_/ T
pH (SU) 5.0 gD
Salinity (ppt) _:{2)’ 3 l
Effluent

Sample ID

Parameter i U(}QO‘-'O ]

Ammonia (mg/L NH3)

40

Page 23 of 26
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Test ID No.: 16020401

ASSOCIATES

Erperonmentst lorduiiants

C

e

Pipettor Usage Documentation for Chronic Toxicity Tests

Test ID: i(g() &OL{DI
Pipettor ID: P-15-1
Concentration Exposure Period
1| 2| 3 4| 5| 6| 7
Lab Control N/A
Dilution N/A
1 (5T Kes [ Kes [Kes [ReS [T | et
2
3
: ) / -
5 v/ | Y \ \J J VT
Pipettor ID: C-K3
Concentration Exposure Period
1! 2| 3 4| 5| 6| 7
Lab Control N/A
Dilution N/A
1 NN G INI D ENS N N Y
2
3
4 A {\ / A N
5 / \\/ \\/ \/ % \// =
- Pipettor ID: P-14-1
Concentration Exposure Period
1| 2] 3 4| SI 6| 7
Lab Control N/A
Dilution N/A
1 MPTIA Tl Tola [N | T | dA
2
3
4 " /}1 ” ﬁ Y A £ (\:}'
5 \U \J/ \ \\/ \}/ ”
Pipettor Usage Chronic Datapack Rev. 5.xls
Revision 5 Effective 9/4/14 Approved: MSE
Page 24 of 26
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Monica Eues

From: Gus Zieske ‘

Sent: Thursday, February 04, 2016 8:52 AM
To: Monica Eues

Subject: LOOP Brine Study Datapack
Importance: High

Monica,

The brine sample is at 315ppt, therefore the test dilutions must be mixed as follows;

Dilution ASSW (31ppt) DI Brine (315ppt)

Control 3800 0 0

3.22% 2560 1118 122

4.29% 2144 - 1493 . 163

5.72% 1595 1988 217

7.63% 862 2648 290

10.17% 0 3414 386 - final salinity will be above target of 31ppt

Since this is non-compliance | took the liberty of minor rounding to make the mixing process easier.
Please generate final datapack so we can initiate this today.

Gus Zieske
Aquatic Toxicology Laboratory Director

F ASSOCIATES

Brrerosoimniat Conalianty

17170 Perkins:Road
Baton Rouge, LA 70810
225-755-1000 Office
225-923-6945 Direct
985-507-7226 Cell
www.c-ka.com

1
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17170 PERKINS ROAD

ASSOCIATES BATON ROUGE, LA 70810
Environmental Consultants PHONE (225) 755-1000
FAX (225) 751-2010
www.c-ka.com

HOUSTON, TX
PHONE (281) 397-9016
FAX (281) 397-6637

LAKE CHARLES, LA
PHONE (337)625-6577

LELAP Certification Number 02080 FAX (337)625.6580

SHREVEPORT, LA
PHONE (318) 797-8636
FAX (318) 798-0478

May 11, 2017

LOOP, LLC

¢/o CK Associates, LLC

17170 Perkins Road

Baton Rouge, Louisiana. 70810
Attn: Mr. Doug LaBar

Ref:  Whole Effluent Toxicity Results
CK Project No: 8873
Test ID No.: 17042705

Dear Mr. LaBar:

Enclosed please find the Toxicity Test Report containing results of a set of 7-Day Chronic Toxicity Tests
using Mysidopsis bahia and Menidia beryllina performed on the LOOP, LLC 004 Brine sample. If you have
any questions concerning this toxicity testing report or if I can be of any further assistance to you, please
call me at (225) 755-1011 x 1100.

Sincerely,
CK Associates

Monica S. Eues
Laboratory Director

MSE/hbb

Enc.: Toxicity Test Report

ED_001774D_00023174-00001






Test ID No.: 17042705
Issue Date: May 15, 2017

BRINE TOXICITY TEST REPORT
FOR
LOOP, LLC
DRAFT PERMIT NO.: LA0049492

Al NO.: 4634

TEST INITIATION DATE: April 28,2017
TEST IDENTIFICATION NO.: 17042705

ASSOCIATES

Environmental Consuttants

17170 Perkins Road
Baton Rouge, Louisiana 70810
225-755-1000

The results of this analysis relate only to the referenced sample as it was submitted to CK Associates. Unless
otherwise noted, all test results meet the requirements of TNI. This report shall not be reproduced in full or in

part without the written consent of CK Associates.

. i/ 7 a ~ /. |
4 Z %’g/ﬁ//% DI 545 ﬂﬁMm S b S41-( 7

Date onica S. Eues
(‘Laboratory Director

"~ Chad Cristina, Ph.D., P.E.
Water Program Manager

Page 1 of 23
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Test ID No.: 17042705

SUMMARY AND CONCLUSIONS
Permittee: LOOP, LLC ~ Laboratory: CK Associates
P.O. Box 7250 17170 Perkins Road
Metairie, Louisiana 70010-7250 ‘ Baton Rouge, Louisiana 70810
: ‘ LELAP Certification #02080

Method(s):  Mysidopsis bahia Survival and Growth
Toxicity Test, EPA 821-R-02-014, Method 1007.0

Menidia beryllina Larval Survival and Growth
Toxicity Test, EPA 821-R-02-014, Method 1006.0

Test Sample: Outfall 004 - Brine Critical Dilution:  7.63%

Test ID No.: 17042705 Dilution Water:  Synthetic Laboratory Water
Concentrations: =~ 3.22,4.29,5.72,7.63,and 10.17% '
Sample Dates: April 27, 2017

Test Initiation Date:  April 28, 2017

Purpose: Investigative

Test Acceptance Criteria

Performance criteria for M. bahia survival, grth and variability were met.
Performance criteria for M. beryllina survival, growth and variability were met.
Test Results

M. bahia Survival NOEC: 5.72%
Growth NOEC: 4.29%

M. beryllina  Survival NOEC: 7.63%
Growth NOEC: 7.63%
Test Conclusions -

M. bahia Significant lethality at the critical dilution? ' Yes Fail

Significant sublethality at the critical dilution? Yes Fail
M. beryllina  Significant lethality at the critical dilution? No Pass
Significant sublethality at the critical dilution? No Pass
Page 2 of 23
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Test ID No.: 17042705

INTRODUCTION

A grab sample of LOOP, LLC Outfall 004 Brine was collected on April 27, 2017, and was received by CK
Associates on April 27, 2017. A Mysidopsis bahia Survival and Growth Toxicity Test and a Menidia beryllina
Larval Survival and Growth Toxicity Test were conducted as described below. ‘

METHODS

The samples were tested in accordance with Short-Term Methods for Estimating the Chronic Toxicity of
Effluents and Receiving Waters to Marine and Estuarine Organisms, Third Edition. U.S. Environmental
Protection Agency, Office of Water, Washington, D.C. EPA 821-R-02-014, October 2002. The following
effluent concentrations were established for testing: 3.22, 4.29, 5.72, 7.63, and 10.17%. The dilution water was
an aged synthetic seawater control tested concurrently with the effluent concentrations.

Test Parameters Mysidopsis bahia Menidia beryllina
Test Method 1007.0 1006.0

Organism Source CK Associates , CK Associates
Organism Age 7 days 11 days

Test Chamber Material Polypropylene Polypropylene
Test Chamber Volume (mL) 300 710

Test Solution Volume (mL) 150 500

Following termination, the data were analyzed using TOXCALC version 5.0.23j.
The reference toxicant, potassium chloride, was used to monitor the sensitivity of the test organis‘rvns and the

precision of the testing procedure. Chronic reference toxicant tests are performed at least monthly and the
resulting NOEC values are plotted to determine if the results are within prescribed limits.

Page 3 of 23 .
CK Associates
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Test ID No.: 17042705

Mysidopsis bahia

RESULTS

Average survival and average weight per original organism after 7 days of exposure are tabulated below.

Percent Effluent Percent Survival Growth (mg)

Dilution Control 95 0.38
3.22 100 0.36
4,29 95 0.32
5.72 88 0.23
7.63 0 0
10.17 0 0

The dilution control met performance criteria for survival, growth and variability. Based on the statistical
analysis (pages 5 and 6) the survival and growth NOECs of the LOOP, LLC Outfall 004 Brine were 5.72% and
4.29%, respectively. Detailed data for the test, including survival, growth and water quality, are presented on

pages 11 through 14 and 19 through 22.

Menidia beryllina

Average survival and average weight per original organism after 7 days of exposure are tabulated below.

Percent Effluent - Percent Survival Growth (mg)

Dilution Control 98 1.54
3.22 98 1.70
4.29 98 1.65
5.72 100 1.73
7.63 38 1.28
10.17 0 0

The dilution control met performance criteria for survival, growth and variability. Based on the statistical
analysis (pages 7 and 8) the survival and growth NOECs of the LOOP, LLC Qutfall 004 Brine were 7.63% and
7.63%, respectively. Detailed data for the test, including survival, growth and water quality, are presented on
pages 15 through 24.

QUALITY CONTROL

The reference toxicant NOEC was within one NOEC of the mode of the twenty most recent reference toxicant
NOEC values {pages 9 and 10).

Page 4 of 23 .
CK Associates
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Test ID No.: 17042705

-7 Day Survival
Start Date:  4/28/2017 Test ID: 17042705A . Sample ID; LOOP
End Date: 5/5/2017 Lab ID: 17042705 * Sample Type: OUTFALL: 0
Sample Date: 4/27/2017 Protocol: EPAMWO02-EPA/821/R-02-01Test Species: MY-Mysidopsis bahia
Comments:;
Conc-% 1 2 3 4 5 6 7 8

D-Control 1.00 1.00 1.00 1.00 0.80 1.00 1.00 0.80
3.22 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
4.29 1.00 0.80 0.80 1.00 1.00 1.00 1.00 1.00
5.72 1.00 0.80 1.00 0.80 0.80 0.80 0.80 1.00
7.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

10.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Transform: Arcsin Squére Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control 0.95 1.0000 1.2857 1.1071 1.3453 9 8
3.22 1.00 1.0526 1.3453 1.3453 1.3453 0 8 76.00  48.00
4.29 0.95 1.0000 1.2857 1.1071 1.3453 9 8 68.00 48.00
5.72 0.88 0.9211 1.1964 1.1071 1.3453 10 8 56.00 48.00
7.63 0.00 0.0000 0.2255 0.2255 0.2255 0 8
10.17 0.00 0.0000 0.2255 0.2255 0.2255 0 8
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.87874 0.904 -0.569 -0.3544
Equality of variance cannot be confirmed ‘ )
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU
Steel's Many-One Rank Test 5.72 7.63 6.60633 17.4825
Treatments vs D-Control
Dose-Response Plot
1 %
0.9
0.8
_ 07
S
g 0.6
n 0.5
-
804
~
0.3
0.2
0.1
OI ¥ T T A d
S q & S ] .
k= ™ < © ~ o
Q Al
Q
)
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Test ID No.: 17042705

-Growth-Weight

Start Date: 4/28/2017 Test ID: 17042705A Sample ID: LOOP
End Date: 5/5/2017 Lab ID: 17042705 Sample Type: OUTFALL: O
Sample Date: 4/27/2017 Protocol: EPAMWO2-EPA/821/R-02-01Test Species: MY-Mysidopsis bahia
Comments:
Conc-% 1 2. 3 4 5 6 7 8

D-Control 0.45 0.56 0.37 0.31 0.29 0.38 0.32 0.34
3.22 0.36 0.43 0.34 0.40 0.30 0.38 0.28 0.40

4.29 0.32 0.26 10.27 0.36 0.36 0.31 0.34 0.33
5.72 0.26 0.17 0.22 0.18 0.20 0.22 0.30 0.26

7.63 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10.17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 0.38 1.0000 0.3783 0.2940 0.5600 23 8
3.22 0.36 0.9531 0.3605 0.2800 0.4280 14 8 0607 2156 0.0630
4.29 0.32 0.8407 0.3180 0.2580 0.3620 12 8 2.060 2.156 0.0630
*5,72 0.23 0.6021 0.2278 0.1740 0.3000 19 8 5146  2.156 0.0630
7.63 0.00 0.0000 0.0000 0.0000 0.0000 0 8
10.17 0.00 0.0000 0.0000 0.0000 0.0000 0 8
Auxiliary Tests ' Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93463 0.904 0.9693 2.20369
Bartlett's Test indicates equal variances (p = 0.11) 6.03047 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 4.29 572 495367 23.31 0.06304 0.16667 0.03611 0.00342 8.2E-05 3,28

Treatments vs D-Control

Dose-Response Plot

1-tail, 0.05 level
of significance

1] T ¥ A4
= N g N 3 S
k= ) < 0 ~ o
Q * -~
Q
la)
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Test ID No.: 17042705

Larval Fish-7 Day Survival

Start Date:  4/28/2017 Test ID: 17042705M . Sample ID: LOOP
End Date: 5/5/2017 Lab ID: 17042705 Sample Type: Outfall: 004
Sample Date: 4/27/2017 Protocol: EPAMWO02-EPA/821/R-02-01Test Species: MB-Menidia beryllina
Comments:
Conc-% 1 2 3 4 5

D-Control 1.00 0.90 1.00 1.00 1.00
3.22 1.00 1.00 1.00 1.00 0.90
429 1.00 1.00 0.90 1.00 1.00
572 1.00. 1.00 1.00 1.00 1.00
7.63 0.80 0.90 1.00 0.90 0.80

10.17 0.00 0.00 0.00 0.00 0.00

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
D-Control 0.98 1.0000 1.3794 1.2490 1.4120 5 5
3.22 0.98 1.0000 1.3794 1.2490 1.4120 5 5 27.50 17.00
4.29 0.98 1.0000 1.3794 1.2490 1.4120 5 5 27.50 17.00
572 - 1.00 1.0204 1.4120 1.4120 1.4120 0 5 30.00 17.00
7.63 0.88 0.8980 1.2249 1.1071 1.4120 10 5 19.00 17.00
10.17 0.00 0.0000 0.1588 0.1588 0.1588 0 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.75389 0.888 -0.3403 1.29916
Equality of variance cannot be confirmed ,
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 7.63 10.17 8.80892 13.1062
Treatments vs D-Control
Dose-Response Plot
1 O\
0.9% 1 L
0.8
071
g E
E 0,6-:
B 05
SO
B 043
~ ]
0.3
0.2 3
0.1 4
0 1 1] L] L3
3 N b N 3 =
€ © ~ 0 ~ =}
Q Al
Q
a
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Test ID No.: 17042705

Larval Fish-7 Day Growth

Start Date:  4/28/2017 Test ID: 17042705M Sample ID: LOOP
End Date: 5/5/2017 Lab ID: 17042705 Sample Type: Outfall: 004
Sample Date: 4/27/2017 Protocol: EPAMWO2-EPA/821/R-02-01Test Species: MB-Menidia beryllina
Comments: "
Conc-% 1 . 2 3 4 5

D-Control 1.91 1.63 1.34 1.32 1.62
3.22 1.56 1.50 1.95 1.62 1.89
4.29 1.63 1.87 1.40 1.91 1.44
5.72 1.85 1.79 1.79 1.74 1.45
7.63 1.19 1.32 1.42 1.34 1.12

10.17 0.00 0.00 0.00 0.00 0.00

Transform: Untransformed , 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
D-Control 1.54 1.0000 1.5442 1.3220 1.9080 16 5
3.22 1.70 1.1022 1.7020 1.4960 1.9460 12 5 -1.261 2.300 0.2877
4.29 1.65 1.0677 1.6488 1.3950 1.9110 14 5 -0.836 2.300 0.2877
5.72 1.73 11172 1.7252 1.4480 1.8540 9 5 -1.447 2300 0.2877
7.63 1.28 0.8270 1.2770 11190 1.4230 10 5 2136 2300 0.2877
10.17 0.00 0.0000 0.0000 0.0000 0.0000 0 5
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95965 0.888 0.16346 -0.9296
Bartlett's Test indicates equal variances (p = 0.70) 2.17123 13.2767 ' :
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 7.63 10.17 8.80892 13.1062 0.28772 0.18632 0.16724 0.03912 0.01163 4, 20

Treatments vs D-Control

Dose-Response Plot

2.5

1-tail, 0.05 level
of significance

7 Day Growth

0.5 +
O L) T L} L)

5 N » o~ I ~
£ N N ™~ © -
c ] ~ ts] ™~ =]
o ~
Q
[o]
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Test ID No.: 17042705
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Test ID No.: 17042705

d
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Test ID No.: 17042705
@ KA@ a5 Survival Data for 7-Day Chronic Toxicity Test

S Mysidopsis bahia
Client: LOOP - INVESTIGATIVE CD(%) 7.63 Template: mys ¢, -$u%
Outfall: 004 Organism Age: 7,4 QC Review: U\’\
- Test1D: 17042705 Organism Batch: g/ 2 4
Exposure Test Observations Made at the End of 24-Hour Exposure Period:
Period Initiation 1 2 3 4 5 6 7
Day Fri Sat Sun Mon Tue Wed Thu Fri
Date “t-29-(7] 42904943017 | D)\ ] @l?y l’\ 6"’2)\7 5-4107 15 %17
Time o | g215 ez {0 MAAS M) | 45¢ 13
Technician i IC:}T A7 | ot ] (1T U;(,{ S LY 0 GF
CEOf;lge(r;) Rep Number of Live Organisms
Dilution 1 [ 0 g 5 & 5 S =3
Control 2 Ny 5 S < S S 5 S
; B 5 5 S S 5 5 =
4 5 5 5 S = £ NI 5
5 S ) 5 S = L/‘ L{ k’
6 5 g 5 9 N s 5
7 V] 5 5 9 & 9 9 )
8 B 3 5 Z 4 4 4 Y
22 | 1 5 5 S 1 ¢ 15 T 15
2 g 5 5 = ) 9 5 %)
3 3 g < S 19 5 =
4 5 S 5 S > 15 S S
5 b, b 5 S ) 9 5 o
6 5 5 5 = > | 5 S 5)
7 5 5 5 5 S 5 5 &
8 4 5 S S S [ 5 S >
4.29 1 4 5 5 5 ) S 2]
2 5 5 o 4 4 q 4
3 ; 4 " A A | Y 4 4
4 5 5 ) S s 15 5 5
5 5 3 S < > |5 g =
6 5 I3 5 = > ) S )
7 5 5 3 S > S 5 5
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Test ID No.: 17042705

Kz‘v:;:‘:::r;w_es Survival Data for 7-Day Chronic Toxicity Test

e N

Mysidopsis bahia

Client: LOOP - INVESTIGATIVE

Outfali: 004

Test ID: 17042705

Observations Made at the End of 24-Hour Exposure Period:

Page 12 of 23

ED_001774D_00023174-00013

Exposure Test
Period Initiation 1 2 3 4 g 6 7
Day Fri Sat Sun Mon Tue Wed Thu Fri
Effluent Rep Number of Live Organisms
Conc. (%)
5.72 1 5 4 S 5 S 5 s 5
2 5 i ¢ < 4 |4 q |
3 5 5 5 S 1S |15 5 S
4 ) il ' 4 14 |4 4 1Y
5 5 “® ot A A - 4 4
6 5 J s | 9 4 g 4
7 5 ¢ y 4 | 4 L
8 J 5 s | O S 5 s 19
7.63 1 M) O
2 g ) ~
3 5 () __
4 o % —
5 s O
6 ¢ 0
7 5 0
8 S 0 T
10.17 1 S O =
2 5 0 _
3 5 7] ) "
4 4 0 L
5 5 Y /
6 s o e
7 5 O A
8 5 0 L—






Test ID No.: 17042705

c K/\r w715 ' Survival Data for 7-Day Chronic Toxicity Test

R

Mysidopsis bahia

Client: LOOP - INVESTIGATIVE

Outfall: 004

Test ID: 17042705

Feeding Documentation for 24-Hour Exposure Period:
Exposure Period 1 2 3 4
Day Fri Sat Sat Sun Sun Mon Mon Tue
Date Y| t2tra | de2dpa| 4300042091V ] IBUL ABIAA
Time l620 | s315 | 570 |pazs [ 1400 | VOIU | (00 [(F%O
Technician poe L prg | opng leas | O (IO [ e | (A
Exposure Period 5 6 7
Day Tue Wed Wed Thu Thu
Date L1152 0T s3-17] 547 B4
Time (100 [ 6D ifoo | o810 | 15650
Technician \} ?ﬁH CJT CST o 4 G“{”

Technician's Observations
Date Time Initials Observations

515111245 [act | Foils placed 1h gven -

Test was /[ eratedfollowingtestinitiation.

Continuous aeration was started on

at

Page 13 of 23
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Test ID No.: 17042705

@ Ké.ssmg »7ts Water Quality Data for 7-Day Chronic Toxicity Test
e Mysidopsis bahia
Client: LOOP - INVESTIGATIVE Outfall: 004 Test1D: 17042705
Effluent Exposure Period 1 Exposure Period 2
Concentration Fri, Apr 28 Sat, Apr 29 Sat, Apr 29 Sun, Apr 30
(%) pH S Do | pH | DO T pH 5 DO | pH | Do T
Dilution 42122 175142189 |26 .3 33 €912 [6c |2y
3.220 $ 1152 w918 2165 [,¢ #4123 6.7 19.015.6 |54
4.29 4 . L15] Q8.1 15.6 |2¢4 3.5133 6.7 129155 [s59
5.72 bi 1AV (S 128 150 (261 85133 l6.7 124 |55 |z69
7.63 {122 [ 1]7.7 151 lee 3.5 |3«¢ |6.¢ L
10.17 Y1H4DL [blp|7.3 [+.¢ {241 5.2 35 ey | —
Meter ID ! Mis- | M- 3 | raet M- A G -3 I-42-/
G474 1
Effluent Exposure Period 3 Exposure Period 4
Concentration Sun, Apr 30 Mon, May 1 Mon, Mayl Tue, May 2
(%) oH S po | pH | po T pH DO | pH T
Dilution $.2132 1€.9 |5\ H¥|PS | %& 1 S’?Q S54 U
3.2 3.3 |22 |65 | §0l59 @6 221520 9 19A1D U
429 3.3 133 1671957 1S %A 3l 09 (1.9 2120
5.72 3.4 132 4.6 “') ’l S |ES 2 122 (0.8 ] @"3 ’LWP
7.63 8.4 133 6,6 S i — [ I D I
10.17 72133 6.4 —f——p— « B —
Meter 1D pig-3 NSz 1THH -2 Mo 1)
Effluent Exposure Period 5 Exposure Period 6
Concentration Tue, May 2 Wed, May 3 Wed, May 3 Thu, May 4
(%) pH 5 DO | pH | DO T pH S Do | pH | Do T
Dilution 0127 ]%1 54 (157 CiIXL[)) g o [agle
3.22 - A22 UK 195 3 15 % L3536 180 [ &5 ose
4.29 ¥ 2 %227 u/] 14123 197 9. 3123 [0 ][77 ¢ a5
5.72 %"Lé 32,2 111 Dj 22@ 5 & HUlA3 UZ‘A' 7.7 |5, %] a8t
7.63 o ) - - —
10.17 = B . .
Meter ID M&~ .M\?yi TI71-1 MWs - N1 T4+
Effluent Exposure Period 7
Concentration Thu, May 4 Fri, May 5
(%) pH 5 DO | pH | DO T
Dilution ) 1353 |21 q} | 9(@;) JE)‘%
3.2200 B0 133 [,.914.0 [5.W[259
4.29 $9 132 16:71.915.2 199
5.72 gy | 32| by '1 % f% 3) 15.9
3 — —
Meter ID mis- Mis-2 T
DO = Dissolved Oxygen (mg/L O,) pH=pH (SU) S=Salinity (ppt) T =Temperature (°C})
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Test ID No.: 17042705

@ Kf{‘ﬁ?qm@%‘,f' Survival Data for 7-Day Chronic Toxicity Test

— Menidia beryllina

Client: LOOP - INVESTIGATIVE
Outfall: 004
Test ID: 17042705

Template: Y)On. 244 A-C -

QC Review: (}ﬂ/

CD(%) 7.63
Organism Age: “ (/‘ 0 -

Organism Batch: (] l21

Exposure Test Observations Made at the End of 24-Hour Exposure Period:
Period Initiation 1 2 3 4 5 6 7
Day Fri Sat Sun Mon Tue Wed Thu Fri
Date 329 (1 | efza-s2 |4 3002\ DNV AA G 21| ST Dles| 17
Time (299 | 1216 | 1pzs | \OR | (SN [H5) s |0
Technician WO L eaT Loaa | T 1T | QCE | SR )T
CE;::x.e(r;’) Rep Number of Live Organisms
Dilution | 1 [0 [0 [ 0 1o |1V IO [
Control 2 10 /0 4 q f q g
3 j) [0 /¢ J 0 [ (O 5%
] 10 [0 /0 Q| 10 ) (0 |V
: 10 [0 | 10 10 [ [0 o 1 ©
322 | 1 10 [0 7 19 1© |10 10, 10
2 10 [0 W | 0 [ 10 T10 & D
: 10 [0 (0| 1o O |10 [0 |V
4 [0 [0 [0 (0] D ¢ L I
5 0 q 9 4 I 9 4
4.29 1 10 /0 [V 10 (© [0 [0 o
2 [0 7 (o 10 fO 10 (o 1)
: 10 9 q o1 a9 |4 7 g
4 10 (0 L0 _ v 10| 10 10) 1O
5 10 [0 () \0 1O [ [0 [0 [0
5.72 1 |0 [0 1o 10 o 10 10 (U
2 0 [0 [0 10, (o 10 (Q Y
3 10 (o o 10 o |10 [0 1V
4 |0 [0 (0 10 (O 10 O v
5 10 [0 7 o [ o 119 0 N
763 | 1 10 1 i D < 3 i
2 10 (O | (o (9 © 1 9 q ¢
3 10 (0 | (4 10 [0 |1 /0 1
e 0 9 9 7 9 “9 9 9
5 ) 0 1 10 w149 9 9 X
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Test ID No.: 17042705

Menidia beryllina

«rr, Survival Data for 7-Day Chronic Toxicity Test '

Client: LOOP - INVESTIGATIVE Outfall: 004 Test ID: 17042705
Exposure Test Observations Made at the End of 24-Hour Exposure Period:
Period Initiation 1 2 3 4 5 6 7
Day Fri Sat Sun Mon Tue Wed Thu Fri
Effluent ; i
Conc. (%) Rep Number of Live Organisms
10.17 1 | 0 47] q [t b 0 1} O
2 10 7 6 4 \ 0 0 0
3 10 ] 0 q “ 0 O o @
4 0 Lo 10 | O @, O
5 0 b 3 o~ \ 0] O o
=
Page 16 of 23
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Test ID No.: 17042705

Survival Data for 7-Day Chronic Toxicity Test

Menidia beryllina

Client; LOOP - INVESTIGATIVE Outfall: 004 Test ID: 17042705
Feeding Documentation for 24-Hour Exposure Period:
Exposure Period 1 ' 2 3 4
Day Fri Sat Sat Sun Sun Mon Mon Tue
Date Y-23-07] 4-21.09 | t2602] 05007 420D ) \\L\"] S\
Time {620 Jgi4s [S %o 0423 40 OX)O \)]L)) OS/A’O
Technician Aol LT e AT (AT CAd 1 d \ZH" \J @“H CK)
Exposure Period 5 6 7
Day Tue Wed Wed Thu Thu
Date 5 L1l 31017 531 59-17 |S]AN
. . .l =
Time (100 [ 0440 | /gon | ofr0 | |SEO
Technician JV% CJ1 (T dce P Cle‘e‘“
Technician's Observations
Date Time Initials Observations

2N

WE= | o

ous (N oen A

Test was

P
was not /aerated following test initiation.

T

e

Continuous aeration was started on

Page 17 of 23
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Test ID No.: 17042705
CKL Water Quality Data for 7-Day Chronic Toxicity Test

=t Menidia beryllina
Client: LOOP -INVESTIGATIVE Outfall: 004 Test ID: 17042705
Effluent Exposure Period 1 ‘ Exposure Period 2
Concentration ) Fri, Apr 28 Sat, Apr 29 Sat, Apr 29 Sun, Apr 30
(%) pH S DO . pH DO T pH S DO pH DO T
Dilution 212 1.5 33449 261 4.31%3 16719 |5.¢ |zs3
3.22 -1 121 [(p419.1 4.2 |26 Y4133 £ 7|8.0 |5 |204
4.29 4. L1240 | 0.4]8.0 |4 2|20 35133 | £ 718,0 |7.4 |29
5.72 %1121 [W$Z2 | ¥lz2ei 4.5 |35 | . 712 |43 | 289
7.63 b1 A7 [{)f\ 7.7 ¢/ 260 FS 134 L6725 |42 2535
10.17 14 (22 . Zv |9 | 261 3.2 135 165 7.3 %45 |0
Meter ID Nis “i' Mis-3 Frip-t Mly-2 /G - 3 Ty z-{
Effluent Exposure Period 3 Exposure Period 4
Concentration Sun, Apr 30 Mon, May 1 Mon, May 1 Tue, MayZ
(%) pH S DO pH DO T pH S DO pH T
Dilution 420132 141 9] 901565 5| 132 1) 19 4"(2@4
3.22 .33z | 63| 50|41 |35 8.2122 [od T4\ 204
429 3.3 133 | 670140 |85 LEIGIHIVE 1‘3/’4?‘ U4
572 4.4 y2 |44 T1.UI4.0 355 £3123 | 0]t 0124
7.63 240 33 | 6.6 | TAA| B5S 23 [wp 1494 | (W4
1017 721 2% | 44 7Z4OI 5 o6 X1 FHAwA1.3 ][4 20004
Meter 1D M5 3 e % [N &%\Q MNIs-2 | MS-D 4
Effluent Exposure Period 5 Exposure Period 6
Concentration Tue, May 2 Wed, May 3 Wed, May3 Thu, May 4
(%) pH S DO pH DO T pH DO pH DO T
Dilution 8) O ‘2’% (ﬂﬂ <(; i L‘ 12161% %‘i JZ- ﬁ\ ‘ Xn/ ('/«2 95‘(”
3.22 8 ol AA Y. 914 319.5 $. 3% (D(f ARARABEY
4.29 8 Q320 1151315 5 %3155 p 1] 7.9 1< 1256
5.72 8 235140 % 5 qu 335 Y | 771 9.2 sk
7.63 2122051546k 3 4.5 {:f)?) 0.5 7Y 4. 3] g5k
1017 L0 Zpln214 4.2 19154916
Meter 1 Mg~ [ wmis-] [T Mis- | ] | T
Effluent Exposure Period 7
Concentration Thu, May 4 Fri, May 5
(%) pH S DO pH DO T
Dilution 82 39 20 1. L\“'%’g
322 %7 [ 3% 104 XAl [0
4.29 g {3 101 111401795
5.72 §.91 32| b .5 A4.0|%5
7.63 £4 132 |6y [T 444 52
10.17 —— _—T1T i
Meter ID Mis-| M[ﬁz/ , ’Pi"]/[

DO = Dissolved Oxygen (mg/LQ,) pH=pH (SU) S=Salinity {ppt) T=Temperature (°C)
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Test ID No.: 17042705

Client;

Site-spec.
Instruct.;

LOOP - INVESTIGATIVE

Test Preparation Documentation

Outfall: 004

Both Species

Note: All volumes are expressed in milliliters (mL)

Final Volume (mlL) = 3,800
Conc.(%) Effluent DI ASSW (31)
Dilution 0 0 3,800

3.22 122 1,118 2,560
4,29 163 - 1,493 2,144
5.72 217 1,988 1,595
7.63 290 2,648 862
10.17 386 3,414 0
Total/Day 1,178 10,661 10,961

Expiration Time Determination / Initial Parameters

Test ID: 17042705

Due to the high salinity of the effluent (brine @ 315 ppt), the dilution water is prepared at a salinity gradient to maintain a
constant salinity in the final test solution. The final target salinity is 31ppt.

Critical Dilution:

7.63

volume percent

Initiation Date:

Fri, April 28, 2017

WQ Parameter Vol:

100

mlL

Effluent No. 1

Sample 1D [ 70 "{9701)/
Collection Date q-27-17
Collection Time 1230

Exp. Date - Initial Use ‘*I 2917
Exp. Time - Initial Use O30

Exp. Date - Renewal

W\

Exp. Time - Renewal

M/A

pH (SU) b .1
Salinity {ppt) 25/‘1
D.0. (mg/L.02) =
Meter ID M -3
TRC (mg/L CI2) QO -|

Date 4.21.7
Time (o4
Technician M

Page 19 of 23
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Test ID No.: 17042705

Client:

LOOP - INVESTIGATIVE

Test Preparation Documentation

Outfall: 004

Test Preparation Documentation for the Beginning of 24-Hour Exposure Period

Test ID: 17042705

Exposure Period 1 2 3 4
Preparation Day Fri Sat Sun Mon
Preparation Date ' Lf(2=fj’,/4 &f./}”[~[7 %-30‘/,’7 5’4/(7
Preparation Time \ \ \5 (}’”‘L’?jﬁ 0930 0850
Effluent No. \ l \
Technician CST  |MeteriD £ |Meter D | e |Meter ID RMy/ [MeterD
Beg. Eff. DO (% Sat) | 40 | mes-3| 400 mg-3] 32 lmysa | 20 NS |
Aerated (Y/N) q ol Yy 9 oL
Post Aer DO (% Sat) A W N2 14 51 ] 69 lmsz | 4% L.,
Synthetic Water Batch (QC;QES 2575 2523 QLS:Q/E/

5 =0-11

Evening DO (mg/L)

MW

g

///"y/y

el

Technician/ Meter ID

_—/

Exposure Period 5 6 7
Preparation Day Tue Wed Thu
Preparation Date lf; -2 {7 5"3”/ 7 l')’«[_’ - ]7
Preparation Time {Co0 ,(J 45 [ ys
Effluent No. ! | |
Technician JR It [MeterD ORI [MeteriD T}Z N Meter ID
e €100 0520 46 Lz | 0 s [ 6] | nes
Aerated (Y/N) Y R 4 L /l/ s
Post Aer DO (% Sat) (A) (4 st | 67 |ms> | 13N
Synthetic Water Batch 9&)% ;zg;g @7’)7 %
S 52l &) A

-

Evening DO (mg/L)

/

Technician/ Meter [D

/

|/

() Shmple 1as
() SAmple WAS Aeradted oy mum

B

g Mffj A maseurars (S oty - G 429N
15 WMinES . 06 {47

Page 20 of 23
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Test ID No.: 17042705

CK:‘\?‘E?,@K\‘Q?S Initial Water Quality Data

=S

Synthetic Water, Receiving Water and Effluent Samples
Client: LOOP - INVESTIGATIVE
Qutfall: 004

Test ID: 17042705

Synthetic Water

Batch Batch
Parameter &[;JQC‘; ‘%5*3%
Dissolved Oxygen {mg/L O,) . \ (g ?j{; I
pH (SU) 6‘ ﬁ 3
Salinity (ppt) 3‘
(ﬁ%\x&k&()

Effluent

Sample ID
Parameter l’]Oq 7:]&5
Ammonia (mg/L NH3) ‘ ‘ i L“

Page 21 of 23
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Test ID No.: 17042705

| AQSOCMTF% Pipettor Usage Documentation for Chronic Toxicity Tests
,Af,
Test ID: "7@4 2")(/“%’
Pipettor ID: P-15-1
Concentration - Exposure Period
1 2l 3 I 6| ;
Lab Control N/A '
Dilution N/A
1 QY | B | e | pme | ORF L IRE | IR
2 , , \ )
3 V4 . \ A2
4 N | wa | owa | e WA VA A
5 OT | pmw | goae | e | JRE | T 0F U
Pipettor ID: C-K3
Concentration Exposure Period
1| 2| 3 4‘ 5| 6| 7
Lab Control N/A
Dilution ' N/A
1 M | A | A T wa TIh T T Ik
2
3
4
5 v k( \ k] ¢ 7 v
Pipettor ID: P-14-1
Concentration Exposure Period
1I 2' 3 4| SI 6| 7
Lab Control ‘ N/A
Dilution N/A
1 Mi | WA | A | e A AN
2 i ( \
3 \
4 L&/ [ I}
5 \ V/ ﬂ/ v/

Pipettor Usage Chronic Datapack Rev. 5
Revision 5 Effective 9/4/14 Approved: MSE
Page 22 of 23

ED_001774D_00023174-00023






] . { !
M W >
al 0O3s1 V4 :K1oypuoqp] 4o jdiades uodn sajdwps jo uolipuo) , puawdiys jo poyiew
099 WJ\(QQZ\ / “ (eanpubis) , (24n3pubis)
FTPQ:I C-WWM A — -
SxnQ0p, ﬂ/ . 2 125 .
swil/a40q \r\ NM\] (ewnp) xﬁ.ﬂ%nmmwr &E_._.\NT.A_ : LrLeh (owpN) wx%e_m_:v::ou
. Ll /R
(s4nipubis) (o4nipubisg)
5SSkl V
: KQ\J M«S\ :Aq
awig/epd {owpN) | :4q peatadoy duiL/eied {swppN) | poysinbuysy
L1727
\\, \\‘w (24n4pubis) (ainypubisg)
0%7] =
. S92 S ‘
swii/aipg « (swop) | :4q poatedey pwiiL/2iea (owoN) | S sinbuey
sSjuswwioy
sUoljipuocy “Auyg
¥IHLO dwal ¥THLVIM
/-L \)\“J o <7 e —
N 7 I ajdwpg o
qal Jaiaw dwaial -2 Y3IHLO $aIios d0dO 4o10D G—
o
o~
g
©
a
o)
e
q 71 : ol . ni
S SOCEROL | B A/ T | S| o | 052 | Lis 219
™ ai 8v1 (p.>2u) JAILVAY3ISIUd | SUINIVINOD XIdLYW pu3-i1Dig pu3-14pi§ NOILVDIZI1IN3qI
a -3 SdWiL [T | | D | o A:ua Tl | .w.a 10 "ON IWIL 3iva I1dWVS
p= o= o | S o = o o= | e =
g lat=s s 1s|lels |E | § : viY S YIS &
2 Auo S| F|8|F|E|2|F|5 | Li]l2] v o] K] ““ON 1d3roud
7] =5 2 =% P . ! ;
v 35N gpiy 2 2 T e : 3 o
[ * ) :
L 7)) A4 aF1dWvs Jooy “INAD
S d¥OD3IY 1SINDIY TVIILATVNY

aNVv

AQOLSND 40 NIVHD

ED_001774D_00023174-00024






AN

NELAP CERTIFICATE NUMBER: 01955
DOD ELAP CERTIFICATE NUMBER: L14-243

ALYTICAL RESULTS

PERFORMED BY

GCAL, LLC
7979 Innovation Park Dr.
Baton Rouge, LA 70820

Report Date 06/26/2017

GCAL Report 217061455

Project LOOP

17170 Perkins Rd

2257551000

Deliver To Additional Recipients
David Hawley NONE
CK ASSOCIATES

Baton Rouge, LA 70810

GCAL Report#: 217061455
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Report#: 217061455

" GCAL Project ID: LOOP Report Date:  06/26/2017

Laboratory Endorsement

Sample analysis was performed in accordance with approved methodologies provided by the Environmental Protection Agency or ot her recognized
agencies. The samples and their corresponding extracts will be maintained for a period of 30 days unless otherwise arranged. Foliowing this
retention period the samples will be disposed in accordance with GCAL's Standard Operating Procedures.

Common Abbreviations that may be Utilized in this Report

ND Indicates the result was Not Detected at the specified reporting limit

NO Indicates the sample did not ignite when preliminary test performed for EPA Method 1030
DO Indicates the resuit was Diluted Out

Mi Indicates the result was subject to Matrix Interference

TNTC Indicates the result was Too Numerous To Count
SUBC Indicates the analysis was Sub-Contracted

FLD Indicates the analysis was performed in the Field
DL Detection Limit
DL Diluted analysis — when appended to Client Sample ID

LOD Limit of Detection

LOQ Limit of Quantitation

RE Re-analysis

CF HPLC or GC Confirmation

00:01 Reported as a time equivalent to 12:00 AM

Reporting Flags that may be Utilized in this Report

Jorl Indicates the result is between the MDL and LOQ

J DOD flag on analyte in the parent sample for MS/MSD outside a cceptance criteria
U Indicates the compound was analyzed for but not detected

BorV Indicates the analyte was detected in the associated Method Blank

Q Indicates a non-compliant QC Result (See Q Flag Application Report)

Indicates a non-compliant or not applicable QC recovery or RPD — see narrative
E The result is estimated because it exceeded the instrument calibration range
E Metals - % diference for the serial dilution is > 10%
P RPD between primary and confirmation resuit is greater than 40

Sample receipt at GCAL is documented through the attached chain of custody. In accordance with NELAC, this report shall be reproduce d only in
full and with the written permission of GCAL. The results contained within this report relate only to the samples reporte d. The documented results
are presented within this report.

This report pertains only to the samples listed in the Report Sample Summary and should be retained as a permanent record the reof. The results
contained within this report are intended for the use of the client. Any unauthorized use of the information contained in this report is prohibited.

| certify that this data package is in compliance with The NELAC Institute (TNI) Standard 2009 and terms and conditions of the contract and
Statement of Work both technically and for completeness, for other than the conditions in the case narrative. Release of the data contained in this
hardcopy data package and in the computer readable data submitted has been authorized by the Quality Assurance Manager or h is/her designee,
as verified by the following signature.

Estimated uncertainty of measurement is available upon request. This report is in compliance with the DOD QSM as specified in the contract if
applicable.

W77 i

Authc;rized Signature
GCAL Report 217061455
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Report#: 217061455

GCAL
l AHALYTIORL LABORATORIES, LLD ProjeCt ID: LOOP

Report Date:  06/26/2017

Certifications
Certification Certification Number
DOD ELAP L14-243
Alabama 01955
Arkansas 12-060-0
Colorado 01955
Delaware 01955
Florida E87854
Georgia 01955
Hawaii 01955
Idaho 01955
Hlinois 200048
Indiana 01955
Kansas E-10354
Kentucky 95
Louisiana 01955
Maryland 01955
Massachusetts 01955
Michigan 01955
Mississippi 01955
Missouri 01955
Montana N/A
Nebraska 01955
New Mexico 01955
North Carolina 618
North Dakota R-195
Oklahoma 9403
South Carolina 73006001
South Dakota 01955
Tennessee 01955
Texas T104704178
Vermont 01955
Virginia 460215
USDA Soil Permit P330-10-00117

GCAL Report#: 217061455
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217061455

‘ GC 5 ' Report#:
‘l ARMAYTICAL LABORAYGIIES, LLT ProjeCt ID: LOOP Report Date: 06/26/2017

Case Narrative

Client: C-K Associates Report: 217061455

Gulf Coast Analytical Laboratories received and analyzed the sample(s) listed

on the Report Sample Summary page of this report. Receipt of the sample(s) is documented
by the attached chain of custody. This applies only to the sample(s) listed in this report.

No sample integrity or quality control exceptions were identified unless noted below.

COC ANOMALIES

David Hawley added Chioride analysis to all samples in workorder. (Amanda Cobb 06/15/2017 08:40)

METALS

In the EPA 6020A analysis, a chemical or physical interference necessitated a dilution for all samples. This is
reflected in elevated detection limits. Additional dilutions were required to bracket the concentration of target analytes
within the calibration range of the instrument.

GENERAL CHEMISTRY

In the EPA 300.0, Rev 2.1 analysis, sample 21706145501 (1706 1304 2.42), 21706145502 (1706 1304 3.22),
21706145503 (1706 1304 4.29), 21706145504 (1706 1304 5.72) and 21706145505 (1706 1304 7.63) had to be
diluted in order to bracket the concentration of target analyte(s) within the calibration range of the instrument.

In the EPA 300.0, Rev 2.1 analysis, all samples had to be diluted to eliminate background interference. This is
reflected in elevated detection limits. Additional dilutions were required to bracket the concentration of target analytes
within the calibration range of the instrument.

In the EPA 300.0, Rev 2.1 analysis for analytical batch 612292, the MS andor MSD recovery is outside control limits
for Fluoride. The LCS recovery is acceptable. This indicates the analysis is in control and the sample is affected by a
matrix interference.

GCAL Report#: 217061455 Page 4 of 20
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Report#:

Project ID:

217061455
LOOP

Report Date:  06/26/2017

Sample Summary

GCAL ID Client ID Matrix Collect Date/Time Receive Date/Time
21706145501 1706 1304 2.42 Water 06/13/2017 12:30 06/14/2017 16:45
21706145502 1706 1304 3.22 Water 06/13/2017 12:30 06/14/2017 16:45
21706145503 1706 1304 4.29 Water 06/13/2017 12:30 06/14/2017 16:45
21706145504 1706 1304 5.72 Water 06/13/2017 12:30 06/14/2017 16:45
21706145505 1706 1304 7.63 Water 06/13/2017 12:30 06/14/2017 16:45

GCAL Report#: 217061455
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Report#:

Project ID:

217061455
LOOP

Report Date:  06/26/2017

Summary of Compounds Detected

1706 1 304 2 42 Collect Date = 06/13/2017:12:30 GCAL ID . 21706145501
. Receive Date  06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Resuit LOQ Units
7440-70-2 Calcium 399000 50000 ug/L
7439-95-4 Magnesium 1180000 500000 ug/L
7440-09-7 Potassium 372000 10000 ug/L
7440-23-5 Sodium 11400000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Result LOQ Units
24958-67-9 Bromide 78.2 20.0 mg/L
16887 -00-6 Chiloride 17700 1000 mg/L
16984-48-8 Fluoride 31.0 20.0 mgiL
14808-79-8 Sulfate 3100 1000 mgil
SM 2320 B-2011
CAS# Parameter Result LOQ Units
T-005-B Bicarbonate Alkalinity 146 1.0  mg/L CaCO3
1706 1304 3 22 Collect Date - :06/13/2017.12:30 GCALID 21706145502
. Receive Date . 06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Result LOQ Units
7440-70-2 Calcium 400000 50000 ug/L
7439-95-4 Magnesium 1210000 500000 ug/L
7440-09-7 Potassium 385000 10000 ug/L
7440-23-5 Sodium 11300000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Resuit LOQ Units
24959-67-9 Bromide 75.6 20.0 mgiL
16887-00-6 Chioride 22500 1000 mgil

GCAL Report#: 217061455
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Report#:

_v
‘l GCAL Project ID:

217061455
LOOP

Report Date:  06/26/2017

Summary of Compounds Detected

1706 1 304 3 22 Collect Date = 06/13/2017 12:30 GCAL ID = 21706145502
t Receive Date = 06/14/2017 16:45 Matrix Water
EPA 300.0, Rev 2.1 (Continued)
CAS# Parameter Resuit LOQ Units
14808-79-8 Sulfate 3430 1000 mgil
SM 2320 B-2011
CAS# Parameter Resuit LOQ Units
T-005-B Bicarbonate Alkalinity 138 1.0  mg/l CaCO3
1706 1 304 4 29 Collect Date = 06/13/2017 12:30 GCALID = 21706145503
. Receive Date  06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Resuit LOQ Units
7440-70-2 Calcium 408000 50000 ug/L
7439-95-4 Magnesium 1180000 500000 ug/L
7440-09-7 Potassium 374000 10000 ug/L
7440-23-5 Sodium 10800000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Resuit LOQ Units
24959-67-9 Bromide 70.0 20.0 mg/L
16887-00-6 Chioride 17500 1000 mgiL
14808-79-8 Sulfate 2760 1000 mgil
SM 2320 B-2011
CAS# Parameter Result LOQ Units
T-006-B Bicarbonate Alkalinity 136 1.0  mg/L CaCO3

GCAL Report#: 217061455
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Report#:

SGCcAL
l # THOAL LABRDRBAYORIES, LLO ProjeCt ID:

217061455
LOOP

Report Date:  06/26/2017

Summary of Compounds Detected

1706 1 304 5 72 Collect Date :06/13/2017 12:30 GCALID = 21706145504
: Receive Date . 06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Resuit LOQ Units
7440-70-2 Calcium 387000 50000 ug/L
7439-95-4 Magnesium 1220000 500000 ug/L
7440-09-7 Potassium 384000 10000 ug/L
7440-23-5 Sodium 10700000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Resuit LOQ Units
24959-67-9 Bromide 67.0 20.0 mgiL
16887-00-6 Chioride 17100 1000 mgiL
14808-79-8 Sulfate 2670 1000 mgil
SM 2320 B-2011
CAS# Parameter Result LOQ Units
T-005-B Bicarbonate Alkalinity 120 1.0  mg/L CaCO3
1706 1304 7 63 Collect Date  06/13/2017:12:30 GCALID 21706145505
. Receive Date  06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Resuit LOQ Units
7440-70-2 Calcium 426000 50000 ug/L
7439-95-4 Magnesium 1340000 500000 ug/L
7440-09-7 Potassium 401000 10000 ug/L
7440-23-5 Sodium 11100000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Resuit LOQ Units
24959-67-9 Bromide 58.9 20.0 mg/L
16887-00-6 Chioride 17000 1000 mgiL
14808-79-8 Sulfate 2600 1000 mgil
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Report#: 217061455

" GCA"‘{ Project ID: LOOP Report Date:  06/26/2017

Summary of Compounds Detected

1706 1304 7 63 Collect Date. 06/13/2017.12:30 GCALID = 21706145505
s Receive Date . 06/14/2017.16:45 Matrix Water
SM 2320 B-2011
CAS# Parameter Result LOQ Units
T-006-B Bicarbonate Alkalinity 109 1.0  mg/L CaCO3
GCAL Report#: 217061455 Page 9 of 20
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‘ GC Report#: 217061455
" o zy,{-‘%‘,ﬂ,\ AL S S Project ID: LOOP Report Date:  06/26/2017
Sample Results
1706 1 304 2 42 Collect Date. = 06/13/2017 12:30 GCAL ID . 21706145501
. Receive Date  .06/14/2017 16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 20:40 JLN 612724
CAS# Parameter Resuit LoQ Units
7440-70-2 Calcium 399000 50000 ug/L
7440-09-7 Potassium 372000 10000 ug/L
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 14:57 AWG 612797
CAS# Parameter Resuit LoQ Units
7439-95-4 Magnesium 1180000 500000 ug/L
7440-23-8 Sodium 11400000 500000 ug/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/15/2017 17:47 BSV 612292
CAS# Parameter Resuit LoQ Units
24959-67-9 Bromide 78.2 20,0 mg/L
16984-48-8 Fluoride 31.0 20.0 mg/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/15/2017 18:39 BSV 612292
CAS# Parameter Resuit LoQ Units
16887-00-6 Chloride 17700 1000 mg/L
14808-79-8 Sulfate 3100 1000 mg/L
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Report#: 217061455

ProjectID: LOOP Report Date:  06/26/2017

Sample Results

1706 1 304 2 42 Collect Date . 06/13/2017 12:30 GCALID = 21706145501
: Receive Date = 06/14/2017 16:45 Matrix Water
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Resuit LoQ Units
T-005-B Bicarbonate Alkalinity 146 1.0  mg/L CaCO3
1706 1 304 3 22 Collect Date = 06/13/2017.12:30 GCAL [D = 21706145502
; Receive Date - 06/14/2017 16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 20:45 JLN 612724
CAS# Parameter Resuit LoQ Units
7440-70-2 Calcium 400000 50000 ug/L
7440-09-7 Potassium 385000 10000 ug/L
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 15:00 AWG 612797
CAS# Parameter Resuit LoQ Units
7439-95-4 Magnesium 1210000 500000 ug/L
7440-23-8 Sodium 11300000 500000 ug/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/15/2017 19:31 BSV 612292
CAS# Parameter Resuit LoQ Units
24959-67-9 Bromide 75.6 200 mg/L.
16984-48-8 Fluoride ND 20.0 mg/L
GCAL Report#: 217061455 Page 11 of 20
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‘ GC Report#: 217061455
" Py : ‘AL ol Project ID: LOOP Report Date:  06/26/2017
Sample Results
1706 1304 3 22 Collect Date ~ 06/13/2017 12:30 GCALID 21706145502
: Receive Date . 06/14/2017 16:45 Matrix Water
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/15/2017 19:49 BSV 612292
CAS# Parameter Resuit LoQ Units
16887-00-6 Chloride 22500 1000 mg/L
14808-79-8 Sulfate 3430 1000 mg/L
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Resuit LoQ Units
T-005-B Bicarbonate Alkalinity 138 1.0 mg/k CaCO3
1706 1 304 4 29 Collect Date . 06/13/201712:30 GCAL ID: . 21706145503
. Receive Date = 06/14/2017 16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 20:50 JLN 612724
CAS# Parameter Resuit LoQ Units
7440-70-2 Calcium 409000 50000 ug/L
7440-09-7 Potassium 374000 10000 ug/L
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 15:03 AWG 612797
CAS# Parameter Resuit LOQ Units
7439-95-4 Magnesium 1180000 500000 ug/L
7440-23-8 Sodium 10800000 500000 ug/L
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‘ GC Report#: 217061455
‘l ) A I-' ol ProjectID: LOOP Report Date:  06/26/2017
Sample Results
1706 1 304 4 29 Collect Date . :06/13/2017 12:30 GCAL ID = 21706145503
: Receive Date . 06/14/2017 16:45 Matrix Water
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/15/2017 20:06 BSV 612292
CAS# Parameter Resuit LoQ Units
24959-67-9 Bromide 70.0 200 ma/L.
16984-48-8 Fluoride ND 20.0 mg/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/15/2017 20:23 BSV 612292
CAS# Parameter Resuit LoQ Units
16887-00-6 Chloride 17600 1000 mg/L
14808-79-8 Sulfate 2760 1000 mg/L
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Resuit LoQ Units
T-005-B Bicarbonate Alkalinity 136 1.0  mg/l CaCO3
1706 1304 5 72 Collect Date . 06/13/2017 12:30 GCAL ID: 21706145504
5 Receive Date = 06/14/2017 16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 20:54 JLN 612724
CAS# Parameter Resuit LoQ Units
7440-70-2 Calcium 397000 50000 ug/L
7440-09-7 Potassium 384000 10000 ug/L
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‘ GC ! ' Report#: 217061455
‘l Al K AL L ABORATORIES, LLO ProjeCt ID: LOOP Report Date: 06/26/2017
Sample Results
1706 1304 5 72 Collect Date  06/13/2017 12:30 GCAL ID: 21706145504
° Receive Date = 06/14/2017 16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 15:07 AWG 612797
CAS# Parameter Resuit LoQ Units
7439-95-4 Magnesium 1220000 500000 ug/L
7440-23-8 Sodium 10700000 500000 ug/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/15/2017 21:16 BSV 612292
CAS# Parameter Resuit LoQ Units
24959-67-9 Bromide 87.0 200 mg/L.
16984-48-8 Fluoride ND 20.0 mg/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/15/2017 21:33 BSV 612292
CAS# Parameter Resuilt LoQ Units
16887-00-6 Chloride 17100 1000 mg/L
14808-79-8 Sulfate 2670 1000 mg/L
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Result LoQ Units
T-006-B Bicarbonate Alkalinity 120 1.0  mg/L CaCO3
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Report#: 217061455
ProjectID: LOOP Report Date:  06/26/2017
Sample Results
1706 1304 7 63 Collect Date . = 06/13/2017 12:30 GCAL ID 21706145505
: Receive Date 06/14/2017.16:45 Matrix Water

EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 20:59 JLN 612724
CAS# Parameter Resuit LoQ Units
7440-70-2 Calcium 426000 50000 ug/L
7440-09-7 Potassium 401000 10000 ug/L
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 15:10 AWG 612797
CAS# Parameter Resuit LOQ Units
7439-95-4 Magnesium 1340000 500000 ug/L
7440-23-8 Sodium 11100000 500000 ug/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/15/2017 21:51 BSV 612292
CAS# Parameter Resuit LoQ Units
24959-67-9 Bromide 58.9 200 mg/L.
16984-48-8 Fluoride ND 20.0 mg/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/15/2017 22:08 BSV 612292
CAS# Parameter Result LoQ Units
16887-00-6 Chloride 17000 1000 mg/L
14808-79-8 Sulfate 2600 1000 mg/L
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Report#: 217061455

ProjectID: LOOP Report Date:  06/26/2017

Sample Results

1706 1 304 7 63 Collect Date . 06/13/2017 12:30 GCAL ID = 21706145505
: Receive Date = 06/14/2017 16:45 Matrix Water
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Resuit LoQ Units
T-006-B Bicarbonate Alkalinity 109 1.0  mg/L CaCO3
GCAL Report#: 217061455 Page 16 of 20
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Report#: 217061455

" GCAL ProjectID: LOOP Report Date:  06/26/2017

Inorganics QC Summary

Analytical Batch Client 1D | MB612297 LCS612297 LCSD612297
612724 GCAL ID [1693477 1693478 1693552
Prep Batch Sample Type | MB LCS LC8D
612297 Prep Date | 06/15/2017 13:30 06/15/2017:13:30 06/15/2017:13:30
Prep Method Analysis Date |06/22/2017 20:26 06/22/2017:20:36 06/22/2017 20:31
EPA 3010A Matrix | Water . IWater o Watgr -
Units ug/L Spike Control Spike P RPD

EPA 6020A Result L0G| Addea| RESUH| %R | i icoir | addea| RESUE|%RIRPDI L
Calcium 7440-70-2 ND 500| 25000| 26700|107| 80-120 25000 27100(108| 1 20
Magnesium 7439-95-4 ND 100 5000 5170(103| 80-120 5000 5350(107| 4 20
Potassium 7440-09-7 ND 100 5000 5260(105| 80-120 5000 5350107 2 20
Sodium 7440-23-5 ND 100 5000 5250105 80-120 5000 5540111 5 20
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‘ GC Report#: 217061455
‘l il Ve A{L Project ID:  LOOP Report Date:  06/26/2017
General Chemistry QC Summary
Analytical Batch Client 1D MB612292 LCS612292 LCSD612292
612292 GCAL 1D | 1693464 1693465 1693703
Sample Type | MB LCS LCSD
Prep Date | NA NA NA
Analysis Date | 06/15/2017.10:34 06/15/2017.10:17 06/15/2017 14:35
Matrix | Water Water Water
Units mg/L | Spike Control Spike RPD
EPA 300.0, Rev 2.1 o] malLl Spie] goguplor] Comiol | SpikeT pogyTor]rep|RPD
Bromide 24959-67-9 ND 0.200 2.50 220(88| 80-120 2.50 225190 2 15
Chloride 16887-00-6 ND 0.200 2.50 2.28(91] 80-120 2.50 225190 2 15
Fluoride 16984-48-8 ND 0.200 2.50 229(92| 80-120 2.50 235|194 3 15
Sulfate 14808-79-8 ND 0.200 2.50 2.36(94| 80-120 2.50 235|194 | 0O 15
Analytical Batch Client1D [ 17061304 2.42 1693422MS 1693422MSD
612292 GCAL 1D |21706145501 1693701 1693702
Sample Type | SAMPLE MS MSD
Prep Date | NA NA NA
Analysis Date |06/15/2017 17:47 06/15/2017.18:04 06/15/2017 18:22
Matrix | Water | Water |Water
Units mg/L |  Spike o Control Spike o RPD
EPA 300.0, Rev 2.1 Result L0Q| Added | RESULI%R| | jitoRr | Added | RESUIt|%RIRPD] it
Bromide 24959-67-9 78.2 20.0 250 318( 96| 80-120 250 318(96| O 15
Fluoride 16984-48-8 31.0 20.0 250 216|74*| 80-120 250 217 |74%| 1 15
Analytical Batch Client 1D [ 1706:1304.2.42 1693422MS 1693422MSD
612292 GCAL 1D |21706145501 1693701 1693702
Sample Type | SAMPLE MS MSD
Prep Date [ NA NA NA
Analysis Date 106/15/2017 18:39 06/15/2017:18:56 06/15/2017 19:14
Matrix | Water Water Water
Units mg/L | Spike Control Spike RPD
EPA 300.0, Rev 2.1 Result Loa| Added| RESUI®R| |imits%R | Added| RESUIL| PR IRPD )i
Chloride 16887-00-6 17700 1000 | 12500 30400|102| 80-120 | 12500 30500(103| ©O 15
Sulfate 14808-79-8 3100 1000| 12500 14600)92 | 80-120 | 12500| 14700|93 | 1 15
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NELAP CERTIFICATE NUMBER: 01955
DOD ELAP CERTIFICATE NUMBER: L14-243

ALYTICAL RESULTS

PERFORMED BY

GCAL, LLC
7979 Innovation Park Dr.
Baton Rouge, LA 70820

Report Date 06/26/2017

GCAL Report 217061456

Project LOOP

17170 Perkins Rd

2257551000

Deliver To Additional Recipients
David Hawley NONE
CK ASSOCIATES

Baton Rouge, LA 70810
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Report#: 217061456

" GCAL Project ID: LOOP Report Date:  06/26/2017

Laboratory Endorsement

Sample analysis was performed in accordance with approved methodologies provided by the Environmental Protection Agency or ot her recognized
agencies. The samples and their corresponding extracts will be maintained for a period of 30 days unless otherwise arranged. Foliowing this
retention period the samples will be disposed in accordance with GCAL's Standard Operating Procedures.

Common Abbreviations that may be Utilized in this Report

ND Indicates the result was Not Detected at the specified reporting limit

NO Indicates the sample did not ignite when preliminary test performed for EPA Method 1030
DO Indicates the resuit was Diluted Out

Mi Indicates the result was subject to Matrix Interference

TNTC Indicates the result was Too Numerous To Count
SUBC Indicates the analysis was Sub-Contracted

FLD Indicates the analysis was performed in the Field
DL Detection Limit
DL Diluted analysis — when appended to Client Sample ID

LOD Limit of Detection

LOQ Limit of Quantitation

RE Re-analysis

CF HPLC or GC Confirmation

00:01 Reported as a time equivalent to 12:00 AM

Reporting Flags that may be Utilized in this Report

Jorl Indicates the result is between the MDL and LOQ

J DOD flag on analyte in the parent sample for MS/MSD outside a cceptance criteria
U Indicates the compound was analyzed for but not detected

BorV Indicates the analyte was detected in the associated Method Blank

Q Indicates a non-compliant QC Result (See Q Flag Application Report)

Indicates a non-compliant or not applicable QC recovery or RPD — see narrative
E The result is estimated because it exceeded the instrument calibration range
E Metals - % diference for the serial dilution is > 10%
P RPD between primary and confirmation resuit is greater than 40

Sample receipt at GCAL is documented through the attached chain of custody. In accordance with NELAC, this report shall be reproduce d only in
full and with the written permission of GCAL. The results contained within this report relate only to the samples reporte d. The documented results
are presented within this report.

This report pertains only to the samples listed in the Report Sample Summary and should be retained as a permanent record the reof. The results
contained within this report are intended for the use of the client. Any unauthorized use of the information contained in this report is prohibited.

| certify that this data package is in compliance with The NELAC Institute (TNI) Standard 2009 and terms and conditions of the contract and
Statement of Work both technically and for completeness, for other than the conditions in the case narrative. Release of the data contained in this
hardcopy data package and in the computer readable data submitted has been authorized by the Quality Assurance Manager or h is/her designee,
as verified by the following signature.

Estimated uncertainty of measurement is available upon request. This report is in compliance with the DOD QSM as specified in the contract if
applicable.

Authc;rized Signature
GCAL Report 217061456
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Report#: 217061456

GCAL
l AHALYTIORL LABORATORIES, LLD ProjeCt ID: LOOP

Report Date:  06/26/2017

Certifications
Certification Certification Number
DOD ELAP L14-243
Alabama 01955
Arkansas 12-060-0
Colorado 01955
Delaware 01955
Florida E87854
Georgia 01955
Hawaii 01955
Idaho 01955
Hlinois 200048
Indiana 01955
Kansas E-10354
Kentucky 95
Louisiana 01955
Maryland 01955
Massachusetts 01955
Michigan 01955
Mississippi 01955
Missouri 01955
Montana N/A
Nebraska 01955
New Mexico 01955
North Carolina 618
North Dakota R-195
Oklahoma 9403
South Carolina 73006001
South Dakota 01955
Tennessee 01955
Texas T104704178
Vermont 01955
Virginia 460215
USDA Soil Permit P330-10-00117
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217061456

‘ GC 5 ' Report#:
‘l ARMAYTICAL LABORAYGIIES, LLT ProjeCt ID: LOOP Report Date: 06/26/2017

Case Narrative

Client: C-K Associates Report: 217061456

Gulf Coast Analytical Laboratories received and analyzed the sample(s) listed

on the Report Sample Summary page of this report. Receipt of the sample(s) is documented
by the attached chain of custody. This applies only to the sample(s) listed in this report.

No sample integrity or quality control exceptions were identified unless noted below.

COC ANOMALIES

David Hawley added Chioride analysis to all samples in workorder. (Amanda Cobb 06/15/2017 08:40)

METALS

In the EPA 6020A analysis, a chemical or physical interference necessitated a dilution for all samples. This is
reflected in elevated detection limits. Additional dilutions were required to bracket the concentration of target analytes
within the calibration range of the instrument.

GENERAL CHEMISTRY

In the EPA 300.0, Rev 2.1 analysis, all samples had to be diluted to eliminate background interference. This is
reflected in elevated detection limits. Additional dilutions were required to bracket the concentration of target analytes
within the calibration range of the instrument.

GCAL Report#: 217061456 Page 4 of 20
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Report#: 217061456

" GCAL Project ID: LOOP Report Date:  06/26/2017

Sample Summary

GCAL ID Client ID Matrix Collect Date/Time Receive Date/Time
21706145601 1706 1302 3.22 Water 06/13/2017 12:30 06/14/2017 16:45
21706145602 1706 1302 4.29 Water 06/13/2017 12:30 06/14/2017 16:45
21706145603 1706 1302 5.72 Water 06/13/2017 12:30 06/14/2017 16:45
21706145604 1706 1302 7.63 Water 06/13/2017 12:30 06/14/2017 16:45
21706145605 1706 1302 10.17 Water 06/13/2017 12:30 06/14/2017 16:45
GCAL Report#: 217061456 Page 5 of 20
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Report#: 217061456

GCcAL
l E: 3% AL LABORATOGRIES, LLE ProjeCt ID: LOOP

Report Date:  06/26/2017

Summary of Compounds Detected

1706 1302 3 22 Collect Date = 06/13/2017 12:30 GCALID - 217061450601
. Receive Date  06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Resuit LOQ Units
7440-70-2 Calcium 322000 50000 ug/L
7439-95-4 Magnesium 714000 10000 ug/L
7440-09-7 Potassium 259000 10000 ug/L
7440-23-5 Sodium 12200000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Result LOQ Units
24959-67-9 Bromide 73.8 20.0 mg/L
16887-00-6 Chioride 17500 1000 mgiL
14808-79-8 Sulfate 2270 1000 mgil
SM 2320 B-2011
CAS# Parameter Resuit LOQ Units
T-005-B Bicarbonate Alkalinity 113 1.0  mg/l CaCO3
1706 1302 4 29 Collect Date . 06/13/2017 12:30 GCALID = 21706145602
. Receive Date = 06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Resuit LOQ Units
7440-70-2 Calcium 291000 50000 ug/L
7439-95-4 Magnesium 583000 10000 ug/L
7440-09-7 Potassium 214000 10000 ug/L
7440-23-5 Sodium 11800000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Resuit LOQ Units
24959-67-9 Bromide 67.1 20.0 mgiL
16887-00-6 Chioride 17300 1000 mgil

GCAL Report#: 217061456
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Report#: 217061456

_v
‘l GCAL Project ID:  LOOP

Report Date:  06/26/2017

Summary of Compounds Detected

1706 1 302 4 29 Collect Date = 06/13/2017 12:30 GCAL ID - 21706145602
t Receive Date = 06/14/2017 16:45 Matrix Water
EPA 300.0, Rev 2.1 (Continued)
CAS# Parameter Resuit LOQ Units
14808-79-8 Sulfate 2010 1000 mgil
SM 2320 B-2011
CAS# Parameter Resuit LOQ Units
T-005-B Bicarbonate Alkalinity 102 1.0  mg/l CaCO3
1706 1302 5 72 Collect Date = 06/13/2017 12:30 GCALID = 21706145603
. Receive Date  06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Result LOQ Units
7440-70-2 Calcium 257000 50000 ug/L
7439-95-4 Magnesium 433000 10000 ug/L
7440-09-7 Potassium 166000 10000 ug/L
7440-23-5 Sodium 12300000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Resuit LOQ Units
24959-67-9 Bromide 60.5 20.0 mg/L
16887-00-6 Chioride 17500 1000 mgiL
14808-79-8 Sulfate 1740 1000 mgil
SM 2320 B-2011
CAS# Parameter Resuit LOQ Units
T-006-B Bicarbonate Alkalinity 86.7 1.0  mg/L CaCO3

GCAL Report#: 217061456
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-

217061456
LOOP

Report Date:  06/26/2017

Summary of Compounds Detected

1706 1302 7 63 06/13/2017 12:30 GCALID = 21706145604
. Receive Date . 06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Resuit LOQ Units
7440-70-2 Calcium 185000 50000 ug/L
7439-95-4 Magnesium 227000 10000 ug/L
7440-09-7 Potassium 91500 10000 ug/L
7440-23-5 Sodium 11800000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Resuit LOQ Units
24959-67-9 Bromide 50.4 20.0 mgiL
16887-00-6 Chioride 18000 1000 mgiL
14808-79-8 Sulfate 1340 1000 mgil
SM 2320 B-2011
CAS# Parameter Resuit LOQ Units
T-005-B Bicarbonate Alkalinity 62.1 1.0  mg/L CaCO3
1706 1 302 1 0 1 7 06/13/2017.12:30 GCALID . 21706145605
: Receive Date. . 06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Resuit LOQ Units
7440-70-2 Calcium 148000 50000 ug/L
7440-09-7 Potassium 12800 10000 ug/L
7440-23-5 Sodium 12700000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Result LOQ Units
24959-67-9 Bromide 40.7 20.0 mgiL
16887-00-6 Chioride 18000 1000 mgiL
14808-79-8 Sulfate 527 20.0 mgil

GCAL Report#: 217061456
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Report#: 217061456

" Gc% Project ID:  LOOP Report Date:  06/26/2017

Summary of Compounds Detected

1706 1 302 1 0 1 7 Collect Date. 06/13/2017.12:30 GCALID = 21706145605
: Receive Date . 06/14/2017.16:45 Matrix Water
SM 2320 B-2011
CAS# Parameter Result LOQ Units
T-006-B Bicarbonate Alkalinity 34.1 1.0  mg/L CaCO3
GCAL Report#: 217061456 Page 9 of 20
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‘ GC Report#: 217061456
" e zy,{-‘%‘,ﬂ,\ AL s e Project ID: LOOP Report Date:  06/26/2017
Sample Results
1706 1302 3 22 Collect Date . 06/13/2017 12:30 GCAL D 21706145601
: Receive Date = 06/14/2017 16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 21:04 JLN 612724
CAS# Parameter Resuit LoQ Units
7440-70-2 Calcium 322000 50000 ug/L
7439-95-4 Magnesium 714000 10000 ug/L
7440-09-7 Potassium 259000 10000 ug/L
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 15:14 AWG 612797
CAS# Parameter Resuit LOQ Units
7440-23-8 Sodium 12200000 500000 ug/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/16/2017 11:07 BSV 612292
CAS# Parameter Resuit LoQ Units
24959-67-9 Bromide 73.8 200 mg/L.
16984-48-8 Fluoride ND 20.0 mg/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/15/2017 22:43 BSV 612292
CAS# Parameter Resuit LoQ Units
16887-00-6 Chloride 17600 1000 mg/L
14808-79-8 Sulfate 2270 1000 mg/L

GCAL Report#: 217061456
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Report#: 217061456
ProjectID: LOOP Report Date:  06/26/2017
Sample Results
1706 1 302 3 22 Collect Date . 06/13/2017 12:30 GCALID = 21706145601
: Receive Date = 06/14/2017 16:45 Matrix Water
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Resuit LoQ Units
T-005-B Bicarbonate Alkalinity 113 1.0  mg/L CaCO3
1706 1 302 4 29 Collect Date = 06/13/2017.12:30 GCAL [D = 21706145602
; Receive Date - 06/14/2017 16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 21:09 JLN 612724
CAS# Parameter Resuit LoQ Units
7440-70-2 Calcium 291000 50000 ug/L
7439-95-4 Magnesium 593000 10000 ug/L
7440-09-7 Potassium 214000 10000 ug/L
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 15:17 AWG 612797
CAS# Parameter Resuit LOQ Units
7440-23-8 Sodium 11800000 500000 ug/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/15/2017 23:00 BSV 612292
CAS# Parameter Resuit LoQ Units
24959-67-9 Bromide 87.1 200 mg/L.
16984-48-8 Fluoride ND 20.0 mg/L

GCAL Report#: 217061456

Page 11 0of 20

ED_001774D_00023177-00011





‘ GC Report#: 217061456
‘l Mo , Al- S ProjectID: LOOP Report Date:  06/26/2017
Sample Results
1706 1302 4 29 Collect Date ~ 06/13/2017 12:30 GCALID 21706145602
: Receive Date . 06/14/2017 16:45 Matrix Water
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/15/2017 23:18 BSV 612292
CAS# Parameter Resuit LoQ Units
16887-00-6 Chloride 17300 1000 mg/L
14808-79-8 Sulfate 2010 1000 mg/L
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Resuit LOQ Units
T-005-B Bicarbonate Alkalinity 102 1.0  mg/k CaCO3
1706 1 302 5 72 Collect Date . 06/13/2017 12:30 GCALID - 21706145603
: Receive Date 06/14/2017.16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 21:13 JLN 612724
CAS# Parameter Result LoQ Units
7440-70-2 Calcium 257000 50000 ug/L
7439-95-4 Magnesium 433000 10000 ug/L
7440-09-7 Potassium 166000 10000 ug/L
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 15:20 AWG 612797
CAS# Parameter Resuit LOQ Units
7440-23-8 Sodium 12300000 500000 ug/L

GCAL Report#: 217061456
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‘ GC Report#: 217061456
‘l ) A I-' ol ProjectID: LOOP Report Date:  06/26/2017
Sample Results
1706 1302 5 72 Collect Date  06/13/2017 12:30 GCAL ID 21706145603
: Receive Date  06/14/2017.16:45 Matrix Water
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/15/2017 23:35 BSV 612292
CAS# Parameter Resuit LOQ Units
24958-67-9 Bromide 60.5 20.0 mgil.
16984-48-8 Fluoride ND 20.0 mg/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/15/2017 23:52 BSV 612292
CAS# Parameter Resuit LOQ Units
16887-00-6 Chioride 17500 1000 mgiL
14808-79-8 Sulfate 1740 1000 mgil
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Resuit LOQ Units
T-005-B Bicarbonate Alkalinity 86.7 1.0  mg/l CaCO3
1706 1302 7 63 Collect Date. 06/13/2017 12:30 GCAL ID: 21706145604
: Receive Date = 06/14/2017 16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 21:18 JLN 612724
CAS# Parameter Resuit LOQ Units
7440-70-2 Calcium 195000 50000 ug/L
7439-95-4 Magnesium 227000 10000 ug/L
7440-09-7 Potassium 91500 10000 ug/L

GCAL Report#: 217061456
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‘ Gc : I Report#: 217061456
" s ProjectID: LOOP Report Date:  06/26/2017
Sample Results
1706 1302 7 63 Collect Date  06/13/2017 12:30 GCAL ID: 21706145604
° Receive Date = 06/14/2017 16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 15:24 AWG 612797
CAS# Parameter Resuit LOQ Units
7440-23-8 Sodium 11800000 500000 ug/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/16/2017 09:57 BSV 612292
CAS# Parameter Resuit LoQ Units
24959-67-9 Bromide 50.4 200 mg/L.
16984-48-8 Fluoride ND 20.0 mg/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/16/2017 10:15 BSV 612292
CAS# Parameter Resuit LoQ Units
16887-00-6 Chloride 18000 1000 mg/L
14808-79-8 Sulfate 1340 1000 mg/L
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Resuit LoQ Units
T-006-B Bicarbonate Alkalinity 62.1 1.0  mg/L CaCO3

GCAL Report#: 217061456
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Report#: 217061456
ProjectID: LOOP Report Date:  06/26/2017
Sample Results
1706 1 302 1 0 1 7 Collect Date - 06/13/2017 12:30 GCAL ID:. 21706145605
- Receive Date 06/14/2017.16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 21:23 JLN 612724
CAS# Parameter Resuilt LoQ Units
7440-70-2 Calcium 148000 50000 ug/L
7439-95-4 Magnesium ND 10000 ug/L
7440-09-7 Potassium 12900 10000 ug/L
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 15:27 AWG 612797
CAS# Parameter Resuit LOQ Units
7440-23-8 Sodium 12700000 500000 ug/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/16/2017 10:32 BSV 612292
CAS# Parameter Resuit LoQ Units
24989-67-9 Bromide 40.7 200 mg/L
16984-48-8 Fluoride ND 20.0 mg/L
14808-79-8 Sulfate 527 20.0 mg/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/16/2017 10:50 BSV 612292
CAS# Parameter Result LoQ Units
16887-00-8 Chloride 18000 1000 mg/L

GCAL Report#: 217061456
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‘ GC : I Report#: 217061456
‘l EX RN ARG BLoLLE LOOP

Project ID: Report Date:  06/26/2017

Sample Results

1706 1 302 1 0 1 7 Collect Date . 06/13/2017 12:30 GCAL ID = 21706145605
: Receive Date = 06/14/2017 16:45 Matrix Water
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Resuit LoQ Units
T-006-B Bicarbonate Alkalinity 34.1 1.0  mg/L CaCO3
GCAL Report#: 217061456 Page 16 of 20
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Report#: 217061456

" GCAL ProjectID: LOOP Report Date:  06/26/2017

Inorganics QC Summary

Analytical Batch Client 1D | MB612297 LCS612297 LCSD612297
612724 GCAL ID [1693477 1693478 1693552
Prep Batch Sample Type | MB LCS LC8D
612297 Prep Date | 06/15/2017 13:30 06/15/2017:13:30 06/15/2017:13:30
Prep Method Analysis Date |06/22/2017 20:26 06/22/2017:20:36 06/22/2017 20:31
EPA 3010A Matrix | Water . IWater o Watgr -
Units ug/L Spike Control Spike P RPD

EPA 6020A Result L0G| Addea| RESUH| %R | i icoir | addea| RESUE|%RIRPDI L
Calcium 7440-70-2 ND 500| 25000| 26700|107| 80-120 25000 27100(108| 1 20
Magnesium 7439-95-4 ND 100 5000 5170(103| 80-120 5000 5350(107| 4 20
Potassium 7440-09-7 ND 100 5000 5260(105| 80-120 5000 5350107 2 20
Sodium 7440-23-5 ND 100 5000 5250105 80-120 5000 5540111 5 20

GCAL Report#: 217061456 Page 17 of 20
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‘ GCAL Report#: 217061456
‘l il Ve o Project ID:  LOOP Report Date:  06/26/2017
General Chemistry QC Summary
Analytical Batch ClientI1D {MBB12292 LCS612292 LCSD612292
612292 GCAL 1D | 1693464 1693465 1693703
Sample Type | MB LCS LCSD
Prep Date | NA NA NA
Analysis Date 106/15/2017.10:34 06/15/2017.10:17 06/15/2017 14:35
Matrix | Water Water Water
Units mg/L. | Spike Control Spike | RPD
EPA 300.0, Rev 2.1 Result L0a| Added| RESUt|%R] | ion | Addeq| RESUt|%RIRPD] & o
Bromide 24959-67-9 ND 0.200 2.50 220(88| 80-120 2.50 225190 2 15
Chloride 16887-00-6 ND 0.200 2.50 228(91] 80-120 2.50 225190 2 15
Fluoride 16984-48-8 ND 0.200 2.50 229(92| 80-120 2.50 235|194 3 15
Sulfate 14808-79-8 ND 0.200 2.50 236(94| 80-120 2.50 235|194 | 0O 15
Analytical Batch Client ID [ 17061304 2.42 1693422MS 1693422M8D
612292 GCAL ID:]21706145501 1693701 1693702
Sample Type | SAMPLE MS MSD
Prep Date | NA NA NA
Analysis Date | 06/15/2017 18:39 06/15/2017 18:56 06/15/2017.19:14
Matrix [ Water Water Water
Units mg/L'|  Spike o Control Spike o RPD
EPA 300.0, Rev 2.1 Result L0Q | Added| ResUt]%RE = icor | Addeq | RESUt|%RIRPDI & o
Chloride 16887-00-6 17700 1000 | 12500| 30400|102]| 80-120 | 12500| 30500|103 15
Sulfate 14808-79-8 3100 1000| 12500| 14600]92 | 80-120 | 12500| 14700|93 | 1 15

GCAL Report#: 217061456
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ALYTICAL RESULTS

PERFORMED BY

GCAL, LLC
7979 Innovation Park Dr.
Baton Rouge, LA 70820

Report Date 06/26/2017

GCAL Report 217061457
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Report#: 217061457

" GCAL Project ID: LOOP Report Date:  06/26/2017

Laboratory Endorsement

Sample analysis was performed in accordance with approved methodologies provided by the Environmental Protection Agency or ot her recognized
agencies. The samples and their corresponding extracts will be maintained for a period of 30 days unless otherwise arranged. Foliowing this
retention period the samples will be disposed in accordance with GCAL's Standard Operating Procedures.

Common Abbreviations that may be Utilized in this Report

ND Indicates the result was Not Detected at the specified reporting limit

NO Indicates the sample did not ignite when preliminary test performed for EPA Method 1030
DO Indicates the resuit was Diluted Out

Mi Indicates the result was subject to Matrix Interference

TNTC Indicates the result was Too Numerous To Count
SUBC Indicates the analysis was Sub-Contracted

FLD Indicates the analysis was performed in the Field
DL Detection Limit
DL Diluted analysis — when appended to Client Sample ID

LOD Limit of Detection

LOQ Limit of Quantitation

RE Re-analysis

CF HPLC or GC Confirmation

00:01 Reported as a time equivalent to 12:00 AM

Reporting Flags that may be Utilized in this Report

Jorl Indicates the result is between the MDL and LOQ

J DOD flag on analyte in the parent sample for MS/MSD outside a cceptance criteria
U Indicates the compound was analyzed for but not detected

BorV Indicates the analyte was detected in the associated Method Blank

Q Indicates a non-compliant QC Result (See Q Flag Application Report)

Indicates a non-compliant or not applicable QC recovery or RPD — see narrative
E The result is estimated because it exceeded the instrument calibration range
E Metals - % diference for the serial dilution is > 10%
P RPD between primary and confirmation resuit is greater than 40

Sample receipt at GCAL is documented through the attached chain of custody. In accordance with NELAC, this report shall be reproduce d only in
full and with the written permission of GCAL. The results contained within this report relate only to the samples reporte d. The documented results
are presented within this report.

This report pertains only to the samples listed in the Report Sample Summary and should be retained as a permanent record the reof. The results
contained within this report are intended for the use of the client. Any unauthorized use of the information contained in this report is prohibited.

| certify that this data package is in compliance with The NELAC Institute (TNI) Standard 2009 and terms and conditions of the contract and
Statement of Work both technically and for completeness, for other than the conditions in the case narrative. Release of the data contained in this
hardcopy data package and in the computer readable data submitted has been authorized by the Quality Assurance Manager or h is/her designee,
as verified by the following signature.

Estimated uncertainty of measurement is available upon request. This report is in compliance with the DOD QSM as specified in the contract if
applicable.

W77 i

Authc;rized Signature
GCAL Report 217061457
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Report#: 217061457

GCAL
l AHALYTIORL LABORATORIES, LLD ProjeCt ID: LOOP

Report Date:  06/26/2017

Certifications
Certification Certification Number
DOD ELAP L14-243
Alabama 01955
Arkansas 12-060-0
Colorado 01955
Delaware 01955
Florida E87854
Georgia 01955
Hawaii 01955
Idaho 01955
Hlinois 200048
Indiana 01955
Kansas E-10354
Kentucky 95
Louisiana 01955
Maryland 01955
Massachusetts 01955
Michigan 01955
Mississippi 01955
Missouri 01955
Montana N/A
Nebraska 01955
New Mexico 01955
North Carolina 618
North Dakota R-195
Oklahoma 9403
South Carolina 73006001
South Dakota 01955
Tennessee 01955
Texas T104704178
Vermont 01955
Virginia 460215
USDA Soil Permit P330-10-00117
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Report#: 217061457

" GCAL Project ID: LOOP Report Date:  06/26/2017

Case Narrative

Client: C-K Associates Report: 217061457

Gulf Coast Analytical Laboratories received and analyzed the sample(s) listed

on the Report Sample Summary page of this report. Receipt of the sample(s) is documented
by the attached chain of custody. This applies only to the sample(s) listed in this report.

No sample integrity or quality control exceptions were identified unless noted below.

COC ANOMALIES

David Hawley added Chioride analysis to all samples in workorder. (Amanda Cobb 06/15/2017 08:41)

METALS

In the EPA 6020A analysis, a chemical or physical interference necessitated a dilution for all samples. This is
reflected in elevated detection limits. Additional dilutions were required to bracket the concentration of target analytes
within the calibration range of the instrument.

GENERAL CHEMISTRY

In the EPA 300.0, Rev 2.1 analysis, all samples had to be diluted to eliminate background interference. This is
reflected in the elevated reporting limit. Additional dilutions were required to bracket the concentration of target
analytes within the calibration range of the instrument.

GCAL Report#: 217061457 Page 4 of 20
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Report#:

Project ID:

217061457
LOOP

Report Date:  06/26/2017

Sample Summary

GCAL ID Client ID Matrix Collect Date/Time Receive Date/Time
21706145701 1706 1303 2.42 Water 06/13/2017 12:30 06/14/2017 16:45
21706145702 1706 1303 3.22 Water 06/13/2017 12:30 06/14/2017 16:45
21706145703 1706 1303 4.29 Water 06/13/2017 12:30 06/14/2017 16:45
21706145704 1706 1303 5.72 Water 06/13/2017 12:30 06/14/2017 16:45
21706145705 1706 1303 7.63 Water 06/13/2017 12:30 06/14/2017 16:45

GCAL Report#: 217061457
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Report#: 217061457

SGCcAL
l E: 3% AL LABORATOGRIES, LLE ProjeCt ID: LOOP

Report Date:  06/26/2017

Summary of Compounds Detected

1706 1303 2 42 Collect Date = 06/13/2017:12:30 GCAL ID . 21706145701
. Receive Date  06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Resuit LOQ Units
7440-70-2 Calcium 393000 50000 ug/L
7439-95-4 Magnesium 1200000 500000 ug/L
7440-09-7 Potassium 372000 10000 ug/L
7440-23-5 Sodium 11000000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Resuit LOQ Units
24959-67-9 Bromide 82.0 20.0 mg/L
16887-00-6 Chioride 18900 1000 mgiL
14808-79-8 Sulfate 2990 1000 mgil
SM 2320 B-2011
CAS# Parameter Resuit LOQ Units
T-005-B Bicarbonate Alkalinity 143 1.0  mg/l CaCO3
1706 1303 3 22 Collect Date . 06/13/2017 12:30 GCALID = 21706145702
. Receive Date = 06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Resuit LOQ Units
7440-70-2 Calcium 419000 50000 ug/L
7439-95-4 Magnesium 1280000 500000 ug/L
7440-09-7 Potassium 387000 10000 ug/L
7440-23-5 Sodium 11200000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Resuit LOQ Units
24959-67-9 Bromide 79.2 20.0 mgiL
16887-00-6 Chioride 19000 1000 mgil

GCAL Report#: 217061457
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Report#:

217061457
LOOP

Report Date:  06/26/2017

Summary of Compounds Detected

1706 1 303 3 22 Collect Date = 06/13/2017 12:30 GCAL ID - 21706145702
t Receive Date = 06/14/2017 16:45 Matrix Water
EPA 300.0, Rev 2.1 (Continued)
CAS# Parameter Resuit LOQ Units
14808-79-8 Sulfate 2920 1000 mgil
SM 2320 B-2011
CAS# Parameter Resuit LOQ Units
T-005-B Bicarbonate Alkalinity 132 1.0  mg/l CaCO3
1706 1 303 4 29 Collect Date = 06/13/2017 12:30 GCALID = 21706145703
. Receive Date  06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Resuit LOQ Units
7440-70-2 Calcium 428000 50000 ug/L
7439-95-4 Magnesium 1260000 500000 ug/L
7440-09-7 Potassium 382000 10000 ug/L
7440-23-5 Sodium 10400000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Resuit LOQ Units
24959-67-9 Bromide 76.0 20.0 mg/L
16887-00-6 Chioride 19800 1000 mgiL
14808-79-8 Sulfate 2830 1000 mgil
SM 2320 B-2011
CAS# Parameter Result LOQ Units
T-006-B Bicarbonate Alkalinity 125 1.0  mg/L CaCO3
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Report#:

SGCcAL
l # THOAL LABRDRBAYORIES, LLO ProjeCt ID:

217061457
LOOP

Report Date:  06/26/2017

Summary of Compounds Detected

1706 1 303 5 72 Collect Date :06/13/2017 12:30 GCALID = 21706145704
: Receive Date . 06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Result LOQ Units
7440-70-2 Calcium 406000 50000 ug/L
7439-95-4 Magnesium 1280000 500000 ug/L
7440-09-7 Potassium 383000 10000 ug/L
7440-23-5 Sodium 10200000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Result LOQ Units
24959-67-9 Bromide 73.1 20.0 mgiL
16887-00-6 Chioride 17800 1000 mgiL
14808-79-8 Sulfate 2580 1000 mgil
SM 2320 B-2011
CAS# Parameter Resuit LOQ Units
T-005-B Bicarbonate Alkalinity 114 1.0  mg/L CaCO3
1706 1303 7 63 Collect Date  06/13/2017:12:30 GCALID - 21706145705
. Receive Date  06/14/2017 16:45 Matrix Water
EPA 6020A
CAS# Parameter Resuit LOQ Units
7440-70-2 Calcium 421000 50000 ug/L
7439-95-4 Magnesium 1430000 500000 ug/L
7440-09-7 Potassium 386000 10000 ug/L
7440-23-5 Sodium 10300000 500000 ug/L
EPA 300.0, Rev 2.1
CAS# Parameter Resuit LOQ Units
24959-67-9 Bromide 62.8 20.0 mg/L
16887-00-6 Chioride 17000 1000 mgiL
14808-79-8 Sulfate 2370 1000 mgil
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Report#: 217061457

" GCAL Project ID: LOOP Report Date:  06/26/2017

Summary of Compounds Detected

1706 1303 7 63 Collect Date. 06/13/2017.12:30 GCALID = 21706145705
s Receive Date . 06/14/2017.16:45 Matrix Water
SM 2320 B-2011
CAS# Parameter Resuit LOQ Units
T-006-B Bicarbonate Alkalinity 99.0 1.0  mg/L CaCO3
GCAL Report#: 217061457 Page 9 of 20
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‘ Report#: 217061457
" GC ;‘ AL . Project ID: LOOP Report Date:  06/26/2017
Sample Results
1706 1303 2 42 Collect Date. = 06/13/2017 12:30 GCAL ID . 21706145701
. Receive Date  .06/14/2017 16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 21:42 JLN 612724
CAS# Parameter Result LoQ Units
7440-70-2 Calcium 393000 50000 ug/L
7440-09-7 Potassium 372000 10000 ug/L
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 15:41 AWG 612797
CAS# Parameter Resuit LoQ Units
7439-95-4 Magnesium 1200000 500000 ug/L
7440-23-8 Sodium 11000000 500000 ug/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/20/2017 18:09 BSV 612434
CAS# Parameter Resuit LoQ Units
24959-67-9 Bromide 82.0 200 mg/L.
16984-48-8 Fluoride ND 20.0 mg/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/20/2017 18:27 BSV 612434
CAS# Parameter Resuit LoQ Units
16887-00-6 Chloride 18900 1000 mg/L
14808-79-8 Sulfate 2990 1000 mg/L
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Report#: 217061457

" GCAL Project ID: LOOP Report Date:  06/26/2017

Sample Results

1706 1 303 2 42 Collect Date . 06/13/2017 12:30 GCALID = 21706145701
: Receive Date = 06/14/2017 16:45 Matrix Water
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Resuit LoQ Units
T-005-B Bicarbonate Alkalinity 143 1.0  mg/L CaCO3
1706 1 303 3 22 Collect Date = 06/13/2017.12:30 GCAL [D = 21706145702
; Receive Date - 06/14/2017 16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 21:47 JLN 612724
CAS# Parameter Resuit LoQ Units
7440-70-2 Calcium 419000 50000 ug/L
7440-09-7 Potassium 387000 10000 ug/L
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 15:48 AWG 612797
CAS# Parameter Resuit LoQ Units
7439-95-4 Magnesium 1280000 500000 ug/L
7440-23-8 Sodium 11200000 500000 ug/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/20/2017 18:44 BSV 612434
CAS# Parameter Resuit LoQ Units
24959-67-9 Bromide 79.2 200 mg/L.
16984-48-8 Fluoride ND 20.0 mg/L
GCAL Report#: 217061457 Page 11 of 20
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‘ Report#: 217061457
" GC f‘ AL P S Project ID: LOOP Report Date:  06/26/2017
Sample Results
1706 1303 3 22 Collect Date ~ 06/13/2017 12:30 GCALID 21706145702
: Receive Date . 06/14/2017 16:45 Matrix Water
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/20/2017 19:02 BSV 612434
CAS# Parameter Resuit LoQ Units
16887-00-6 Chloride 19000 1000 mg/L
14808-79-8 Sulfate 2920 1000 mg/L
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Resuit LoQ Units
T-005-B Bicarbonate Alkalinity 132 1.0 mg/k CaCO3
1706 1303 4 29 Collect Date . 06/13/201712:30 GCAL ID . 21706145703
. Receive Date = 06/14/2017 16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 21:52 JLN 612724
CAS# Parameter Resuit LoQ Units
7440-70-2 Calcium 428000 50000 ug/L
7440-09-7 Potassium 382000 10000 ug/L
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 15:55 AWG 612797
CAS# Parameter Resuit LOQ Units
7439-95-4 Magnesium 1260000 500000 ug/L
7440-23-8 Sodium 10400000 500000 ug/L
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‘ Report#: 217061457
‘l Gg “ 7 AL Project ID:  LOOP Report Date:  06/26/2017
Sample Results
1706 1303 4 29 Collect Date . :06/13/2017 12:30 GCAL ID 21706145703
: Receive Date . 06/14/2017 16:45 Matrix Water
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/20/2017 19:19 BSV 612434
CAS# Parameter Resuit LoQ Units
24959-67-9 Bromide 76.0 200 ma/L.
16984-48-8 Fluoride ND 20.0 mg/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/20/2017 19:36 BSV 612434
CAS# Parameter Resuit LoQ Units
16887-00-6 Chloride 19900 1000 mg/L
14808-79-8 Sulfate 2930 1000 mg/L
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Resuit LoQ Units
T-005-B Bicarbonate Alkalinity 125 1.0  mg/L CaCO3
1706 1303 5 72 Collect Date . 06/13/2017 12:30 GCAL ID: 21706145704
5 Receive Date = 06/14/2017 16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 21:56 JLN 612724
CAS# Parameter Resuit LoQ Units
7440-70-2 Calcium 406000 50000 ug/L
7440-09-7 Potassium 383000 10000 ug/L

GCAL Report#: 217061457

Page 13 of 20

ED_001774D_00023178-00013





‘ Report#: 217061457
" Gg ,‘ AL el ProjectID: LOOP Report Date:  06/26/2017
Sample Results
1706 1303 5 72 Collect Date  06/13/2017 12:30 GCAL ID: 21706145704
° Receive Date = 06/14/2017 16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 16:02 AWG 612797
CAS# Parameter Resuit LoQ Units
7439-95-4 Magnesium 1280000 500000 ug/L
7440-23-8 Sodium 10200000 500000 ug/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/20/2017 20:29 BSV 612434
CAS# Parameter Resuit LoQ Units
24959-67-9 Bromide 73.14 200 mg/L.
16984-48-8 Fluoride ND 20.0 mg/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/20/2017 20:46 BSV 612434
CAS# Parameter Resuit LoQ Units
16887-00-6 Chloride 17800 1000 mg/L
14808-79-8 Sulfate 2580 1000 mg/L
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Resuit LoQ Units
T-006-B Bicarbonate Alkalinity 114 1.0  mg/L CaCO3
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‘ Report#: 217061457
‘ Gg {‘,,{,3 RALM e ProjectID: LOOP Report Date:  06/26/2017
Sample Results
1706 1303 7 63 Collect Date - 06/13/2017 12:30 GCAL ID: 21706145705
: Receive Date 06/14/2017.16:45 Matrix Water
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 100 06/22/2017 22:01 JLN 612724
CAS# Parameter Resuit LoQ Units
7440-70-2 Calcium 421000 50000 ug/L
7440-09-7 Potassium 396000 10000 ug/L
EPA 6020A
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
06/15/2017 13:30 612297 EPA 3010A 5000 06/23/2017 16:08 AWG 612797
CAS# Parameter Resuit LOQ Units
7439-95-4 Magnesium 1430000 500000 ug/L
7440-23-8 Sodium 10300000 500000 ug/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 100 06/20/2017 21:04 BSV 612434
CAS# Parameter Resuit LoQ Units
24959-67-9 Bromide 62.8 200 mg/L.
16984-48-8 Fluoride ND 20.0 mg/L
EPA 300.0, Rev 2.1
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 5000 06/20/2017 21:21 BSV 612434
CAS# Parameter Resuit LoQ Units
16887-00-6 Chloride 17000 1000 mg/L
14808-79-8 Sulfate 2370 1000 mg/L
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‘ ! ' Report#: 217061457
‘l ﬁQ’ TARIES, LLG LOOP

Project ID: Report Date:  06/26/2017

Sample Results

1706 1 303 7 63 Collect Date . 06/13/2017 12:30 GCAL ID = 21706145705
: Receive Date = 06/14/2017 16:45 Matrix Water
SM 2320 B-2011
Prep Date Prep Batch Prep Method Dilution Analysis Date By Analytical Batch
NA NA NA 1 06/16/2017 11:14 RYC 612402
CAS# Parameter Resuit LoQ Units
T-006-B Bicarbonate Alkalinity 99.0 1.0  mg/L CaCO3
GCAL Report#: 217061457 Page 16 of 20
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Report#: 217061457

" GCAL ProjectID: LOOP Report Date:  06/26/2017

Inorganics QC Summary

Analytical Batch Client 1D | MB612297 LCS612297 LCSD612297
612724 GCAL ID [1693477 1693478 1693552
Prep Batch Sample Type | MB LCS LC8D
612297 Prep Date | 06/15/2017 13:30 06/15/2017:13:30 06/15/2017:13:30
Prep Method Analysis Date |06/22/2017 20:26 06/22/2017:20:36 06/22/2017 20:31
EPA 3010A Matrix | Water . IWater o Watgr -
Units ug/L Spike Control Spike P RPD

EPA 6020A Result L0G| Addea| RESUH| %R | i icoir | addea| RESUE|%RIRPDI L
Calcium 7440-70-2 ND 500| 25000| 26700|107| 80-120 25000 27100(108| 1 20
Magnesium 7439-95-4 ND 100 5000 5170(103| 80-120 5000 5350(107| 4 20
Potassium 7440-09-7 ND 100 5000 5260(105| 80-120 5000 5350107 2 20
Sodium 7440-23-5 ND 100 5000 5250105 80-120 5000 5540111 5 20
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S accaL

Report#:

Project ID:

217061457
LOOP

Report Date:  06/26/2017

General Chemistry QC Summary

Analytical Batch Client 1D [MB612434 LCS612434
612434 GCAL 1D [1694191 1694192
Sample Type | MB LCS
Prep Date [NA NA
Analysis Date |06/20/2017 17:00 06/20/2017 16:42
Matrix |Water Water
Units mg/L.] - Spike Confrol
EPA 300.0, Rev 2.1 Result L0G| Addea| ResUt|%R| Ok
Bromide 24959-67-9 ND 0.200 2.50 240|196 | 80-120
Chloride 16887-00-6 ND 0.200 2.50 2.62|105| 80-120
Fluoride 16984-48-8 ND 0.200 2.50 247199 | 80-120
Sulfate 14808-79-8 ND 0.200 2.50 2.57|103| 80-120
Analytical Batch Client 1D | B81-MW-381-061417 B81-MW-381-061417 MS B81-MW-381-061417 MSD
612434 GCAL ID | 21706162308 21706162309 21706162310
Sample Type | SAMPLE MS MSD
Prep Date | NA NA NA
Analysis Date [06/21/2017 00:32 06/21/2017.00:50 06/21/2017.:01:07
Matrix |Water Water = Water
Units mg/L | Spike Control Spike RPD
EPA 300.0, Rev 2.1 Tk Loa | Addeq| Result{%Rl ~SE00 | eq | Result|%R[RPD| -
Chloride 16887-00-6 4.68 0.200 2.50 7.60|117| 80 -120 2.50 7.59|116( © 15
Sulfate 14808-79-8 546 0.200 2.50 7.86|96 | 80-120 2.50 783|195 O 15
Analytical Batch Client{D | SW-1-WO 1693626MS 1693626MSD
612434 GCAL ID 121706152607 1694403 1694404
Sample Type | SAMPLE MS MSD
Prep Date [ NA NA NA
Analysis Date | 06/20/2017 17:17 06/20/2017:17:35 06/20/2017.17:52
Matrix IWater Water = Water
Units mg/L| - Spike Control Spike RPD
EPA 300.0, Rev 2.1 Result L0G | Addea| Result|%R| | T 0oR | Adued| Result|%R[RPD|
Chloride | 16887-00-6 2120 200 2500| 4680|102| 80 -120 2500| 4710103 1 15
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To: Bogdan, Silvia[bogdan.silvia@epa.gov]

Cc: Dwyer, Stacey[Dwyer.Stacey@epa.govl]; Cooper-Gates, CaSandra
J.[ccoopergates@looplic.com]; Gardner-Leblanc, Cindyjcgleblanc@looplic.com}
From: V. Joyce Matthews

Sent: Mon 10/23/2017 8:50:04 PM
Subject: RE: Meeting Details: LOOP/EPA/LDEQ Webinar- Wednesday, October 25th from 2:30 p.m. to
4:00p.m

Silvia,

Please add Cindy Gardner-Leblanc. Her email address is cgleblanc@loopllc.com.
Thank you,
Joyce

V. Joyce Matthews

Roedel Parsons Koch Blache
Balhoff & McCollister

8440 Jefterson Highway, Suite 301

Baton Rouge, LA 70809

Phone: 225.929.7033
Fax: 225928 4925
Email: imatthews@roedelparsons.com

From: Bogdan, Silvia [mailto:bogdan.silvia@epa.govl

Sent: Monday, October 23, 2017 3:35 PM

To: CaSandra Cooper-Gates; V. Joyce Matthews; Timothy W. Hardy; Scott Guilliams;

Jenniffer. Sheppard@LA. GOV, Bruce Fielding@LA.GOV,; Christy Clark; kimberly.corts@la.gov; Melissa
Reboul; sonja.lovd@la.gov; Dwyer, Stacey; Wooster, Richard; Gillespie, David; Schwab, Kay; Chen,
Isaac; Shaikh, Taimur

Subject: Meeting Details: LOOP/EPA/LDEQ Webinar- Wednesday, October 25th from 2:30 p.m. to
4:00p.m

Good afternoon,
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Please use the following link to view the meeting:

Video htto://epawebconferencing.acms.com/r340lu8awye/

Audio Call: 1-866-299-3188

Conference code: 2146656403

If anyone needs to share their screen, just indicate that in the chat box once the meeting on
Wednesday has started, and I will switch you to “presenter” so you can share your screen.

If you have any questions or would like to test the link before Wednesday, just give me a call
and I can coordinate that with you.

Thanks,

Silvia

Silvia Zavala Bogdan | Environmental Scientist
NPDES Management Section (6WQ-PO) | NPDES Permits & TMDL Branch
U.S. EPA, Region 6 | 1445 Ross Avenue, Suite 1200. Dallas, TX 75202

bogdan.silvia@epa.gov | 214-665-2749

This email has been scanned for spam and viruses by Proofpoint Essentials. Click here to report
this email as spam.
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To: Taylor, Patricia-A[Taylor.Patricia-A@epa.gov}]

Cc: Wooster, Richard[Wooster.Richard@epa.gov]; McCormick,
Karen[McCormick.Karen@epa.gov}; Bogdan, Silvia]bogdan.silvia@epa.gov]
From: Dwyer, Stacey

Sent: Wed 10/18/2017 9:28:37 PM
Subject: FW: Webinar Conference Call Information

Please add the following LOOP persons to the list. The previous persons (Tim Hardy and V.
Joyce Matthews) are with the law firm representing LOOP.,

From: V. Joyce Matthews [mailto:jmatthews@roedelparsons.com]
Sent: Wednesday, October 18, 2017 4:21 PM

To: Dwyer, Stacey <Dwyer.Stacey@epa.gov>

Subject: RE: Webinar Conference Call Information

That time works for us. Please use telephone number 985-276-6105 for CaSandra Cooper-Gates
and Cindy Gardner-Leblanc, LOOP representatives. CaSandra and Cindy will be together so I'm
only sending CaSandra’s email address. It’s ccoopergates@loopllc.com. Thanks so much for
setting this up.

From: Dwyer, Stacey [mailio:Dwyer. Stacey@epa.gov]
Sent: Wednesday, October 18, 2017 3:24 PM

To: V. Joyce Matthews

Subject: Re: Webinar Conference Call Information

We were scheduling for Wednesday from 2:30 pm to 4 pm.

Let me know definitely which times work and we will try to get the time changed.
Sent from my iPhone

On Oct 18,2017, at 2:24 PM, V. Joyce Matthews <imatthews@roedelparsons.com> wrote:

You’re welcome! Have you confirmed the date yet? The morning of the 25" works best for
us. However, we are still available that afternoon and on the 26™.
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From: Dwyer, Stacey [mailto:Dwyer. Stacey@epa.gov]
Sent: Wednesday, October 18, 2017 9:18 AM

To: V. Joyce Matthews

Subject: Re: Webinar Conference Call Information

Thank you Joyce.

Sent from my iPhone

On Oct 18,2017, at 8:39 AM, V. Joyce Matthews <jmatthews@roedelparsons.com> wrote:

Good morning Stacey. Here’s my conference call information. LOOP representatives
will also be participating. I'll provide you that contact information as soon as
possible.

Regards,

Joyce

V. Joyce Matthews

Roedel Parsons Koch Blache
Balhoff & McCollister

8440 Jefterson Highway, Suite 301

Baton Rouge, LA 70809

Phone: 225.929.7033
Fax: 225928 4925
Email: imatthews@roedelparsons.com

ATTENTION: PRIVILEGED AND CONFIDENTIAL, ATTORNEY WORK
PRODUCT

This electronic message transmission(and/or the documents accompanying ity contains
information from the law firm of Roedel, Parsons, Koch, Blache, Balhoff &
McCollister that may be confidential or privileged. The information is intended to be
for the exclusive use of the individual or entity named above. If you are not the
intended recipient, be aware that any disclosure, copying, distribution or use of the
contents of this information is prohibited. If you have received this electronic
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transmission in error, please delete the message and notify the sender by telephone
(225) 929-7033 or by electronic mail immediately.

This email has been scanned for spam and viruses by Proofpoint Essentials. Click here to
report this email as spam.

This email has been scanned for spam and viruses by Proofpoint Essentials. Click here to report
this email as spam.
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To: Lawrence, Rob[Lawrence.Rob@epa.gov}; Schwab, Kay[Schwab.Kay@epa.gov];, Dwyer,
Stacey[Dwyer.Stacey@epa.gov]

Cc: Chen, Isaac[Chen.lsaac@epa.gov}; Bogdan, Silviajbogdan.silvia@epa.gov]

From: Shaikh, Taimur

Sent: Tue 12/19/2017 5:03:58 PM

Subject: RE: Louisiana Offshore Oil Port (LOOP) - Oil Bi-Directional Proposal

Permit Chart - 12-18-2017Final.docx

Hi Rob,

We have updated the spreadsheet. Please let me know if you need anything further.

Thanks.

Taim.

Taimur A. Shaikh, Ph.D.
Acting Section Chief | NPDES Management Section (6WQ-PO)
Home Section | Assessment, Listing, and TMDL Section (6WQ-PT)

Water Division | EPA Region 6

|

From: Lawrence, Rob

Sent: Tuesday, December 19, 2017 8:48 AM

To: Shaikh, Taimur <Shaikh.Taimur@epa.gov>; Schwab, Kay <Schwab.Kay@epa.gov>
Subject: FW: Louisiana Offshore Qil Port (LOOP) - Qil Bi-Directional Proposal

Can you complete the chart as it pertains to the LOOP existing NPDES permit? Thanks!
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Rob Lawrence
Region 6
Policy Advisor - Energy Issues

214.665.6580

From: Fields, Yvette (MARAD) [mailto:Yvetie Fields@dot.gov]

Sent: Monday, December 18, 2017 3:17 PM

To: Borland, Curtis <Curtis.E Borland@uscg.mil>; Morefield, Wade (MARAD)

<wade. morefield@dot.gov>; terri.thomas@boem.gov; Li.broussard@bsee.gov; Jarvis Abbott
<Jarvis. Abboti@bsee . gov>; Lawrence, Rob <Lawrence Rob@epa.gov>; Robinson, Jeffrey
<Robinson.Jeffrey@epa.gov>; michael.tucker@noaa.gov; Giordano, Alfred (PHMSA)
<alfred.giordano@dot.gov>; Massimi, Elizabeth L CDR <Elizabeth.L. Massimi@uscg.mil>;
Youde, Steven M LCDR <Steven M. Youde@uscg.mil>; Bachman, Roddy C CIV
<Roddy.C.Bachman@uscg.mil>; McKitrick, Bradley CIV <Bradley K. McKitrick@uscg.mil>;
Perez, Jose A CDR <Jose. A Perez3@uscg.mil>; Perera, Melissa E CIV
<Melissa.E . Perera@uscg.mil>; Tone, Kevin P CIV <Kevin.P.Tone@uscg.mil>; Threet, Daron
(MARAD) <daron.threet@dot.gov>; Vasanth, Pavagada N CIV
<Pavagada.N.Vasanth@uscg.mil>; Pucci, Michael (MARAD) <Michael. Pucci@dot.gov>;
Shepherd II, Thomas (MARAD) <thomas.shepherd@dot.gov>; Gilson, Kristine (MARAD)
<kristine. gilson@dot.gov>; Brand, Lauren (MARAD) <lauren.brand@dot.gov>; Carter, Michael
(MARAD) <Michael.Carter@dot.gov>; Brennan, Bernadette (MARAD)

<bernadette. brennan@dot.gov>

Subject: RE: Louisiana Offshore Qil Port (LOOP) - Qil Bi-Directional Proposal

PRIVILEGED AND CONFIDENTIAL

PRE-DECISIONAL; DO NOT RELEASE UNDER FOIA

Dear Agency Representatives,

This is a follow-up to the interagency call on December 7, 2017, regarding the pending
LOOP Oil Bi-Directional proposal.
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During the call, several agency representatives raised significant concerns regarding:

1. The sufficiency of the Environmental Assessment submitted with LOOP’s proposal
to U.S. Coast Guard in November 2017;

2. The incomplete listing of Federal and State permits required for the current
operation of the LOOP facility;

3. LOOP’s assertion that it is not required to obtain a permit for air emissions from its
marine terminal under Title V of the Clean Air Act and that LOOP’s operations at its
offshore facility are regulated under the Department of Interior's Outer Continental
Shelf air quality program;

4. The ongoing dispute over environmental monitoring requirements at outfalls
regulated pursuant to LOOP’s NPDES permit;

5. LOOP’s lack of notice of the proposed oil export operational changes to the
regulatory agencies under LOOP’s current permits;

6. PHMSA'’s outstanding requests for information to LOOP pertaining to pipeline
modification and surge protection necessary for the Oil Export proposal; and

7. Obligations regarding any threatened or endangered species and/or marine
mammals in the area of LOOP’s facility.

Please be advised that the Maritime Administration is conducting due diligence to
ensure that LOOP maintains full compliance with the provisions of its deepwater port
license for the operation of its facility. As such, MARAD hereby requests written
confirmation from each of your agencies on the status of all Federal permits your
respective agencies require for onshore and offshore operations of LOOP’s deepwater
port facility, and any obligations under the Endangered Species Act or Marine Mammal
Protection Act in regard to LOOP’s current operations and its pending Oil Bi-Directional
proposal.

We ask that your responses include the relevant authorizing law(s) for which your
agency maintains jurisdiction, the dates of permit issuance and expiration, and the
status of any related pending permitting actions. For this purpose, attached is a chart
for you to complete and return to MARAD for review.

We would greatly appreciate your prompt responses by December 29, 2017.

Should you have any questions or concerns regarding this request, please feel free to
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contact Ms. Yvette Fields, Director, Office of Deepwater Ports and Port Conveyance at

202-366-0926 or by email at Yvetie fields@dot.gov.

Regards,

Yvette M. Fields

Director, Office of Deepwater Ports and Port Conveyance
U.S. Department of Transportation

Maritime Administration

1200 New Jersey Avenue, SE, W21-310

Washington, DC 20590

(202) 366-0926 (Office)

(202) 366-5123 (Fax)

PRIVILEGED AND CONFIDENTIAL

PRE-DECISIONAL; DO NOT RELEASE UNDER FOIA

From: Borland, Curtis [mailto:Curtis.E.Borland@uscg.mil]
Sent: Tuesday, November 28, 2017 1:33 PM

To: Borland, Curtis; Fields, Yvette (MARAD); Morefield, Wade (MARAD);

terri.thomas@boem.gov; t.l.broussard@bsee.gov; Jarvis Abbott; 'Lawrence, Rob’;
robinson.jeffrey@epa.gov; michaeltucker@noaa.gov; Giordano, Alfred (PHMSA); Massimi,
Elizabeth L CDR; Youde, Steven M LCDR; Bachman, Roddy C CIV; McKitrick, Bradley ClIV;
Perez, Jose A CDR; Perera, Melissa E CIV; Tone, Kevin P CIV; Vasanth, Pavagada N ClV;
Pucci, Michael (MARAD); Shepherd Il, Thomas (MARAD); Gilson, Kristine (MARAD)

Cc: Brennan, Bernadette (MARAD)

Subject: Louisiana Offshore Oil Port (LOOP) - Oil Export Proposal

When: Thursday, December 07, 2017 2:00 PM-3:00 PM (UTC-05:00) Eastern Time (US &

Canada).
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Where: Teleconference

When: Thursday, December 07, 2017 2:00 PM-3:00 PM (UTC-05:00) Eastern Time (US &
Canada).

Where: Teleconference

Note: The GMT offset above does not reflect daylight saving time adjustments.

Good afternoon All,

Recently, | asked LOOP to provide supplemental information on their main oil line conversion
Environmental Impact Assessment. Attached is LOOP’s response (with attachments). While |
encourage all to review before our call on Thursday, | am particularly interested in EPA’s and
BSEE/BOEM'’s view regarding LOOP’s conclusion that “EPA has no jurisdiction over the
[offshore] terminal or operations which take place there.” (See Air Emissions Regulatory
Authority Determination.pdf, Page 1 — Summary of Conclusions).

Good afternoon All,

After some sorting out of schedules, it appears we have critical mass to hold a teleconference
on the subject issue. Date: Thursday, December 7; Time: 1400 — 1500 Eastern/1300 — 1400
Central.

Attached is my original email with a brief list of agenda items and two attachments: 1) LOOP’s
Environmental Impact Analysis of the conversion of its main oil line to bi-directional flow, and 2)
A LOOP prepared project description. Both documents should be considered to contain
business confidential information and not be sent to other parties outside of your Agency.
Determinations of releasability will be made by the Coast Guard in consultation with LOOP.
Please feel free to forward this invitation to others in your Agency who may have an interest.
Call-in information: (202) 475-4000

Passcode: 56155997#

| will energize the circuit five minutes before the start time.

All the best,

Curtis Borland

Attorney/Advisor

U.S. Coast Guard Headquarters
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Office of Operating & Environmental Standards — Maritime International Law

(202) 372-1444
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List of Federal Agency Permits and Authorizations for the Louisiana Offshore Oil Port

Permit or Authorizing Date of Start Date Expiration | Current Status and

Authorization Legislation for the Issuance Date Pending/ Recent

Name/ Number | Permit/Authorizatio Permitting Actions
n (please also identify any

permits/authorizations that
may be, or are, required, but
have not been issued for
LOOP’s onshore or offshore

operations)
LA0049492 33US.C1251 etseq. & | 09/12/200 | 10/01/200 | 09/30/201 | Permitis
La.R.S5.30:2001 etseq. 8 8 3 administratively

continued and a new
permit is being
developed. The
forthcoming permit will
include two
requirements. 1.} A
benthic study roughly
based on previous
monitoring to evaluate
the impact of the brine
diffuser (outfall 004). 2.)
An ionic imbalance study
to determine the impact
of a potential ionic
imbalance on WET tests

regarding outfall 004.
¢ Additional
information has

been requested
on multiple
outfalls including
029 and 030.
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To: Honker, William[honker.william@epa.gov}]

Cc: Garcia, David[Garcia.David@epa.gov]; Hayes, Mark[hayes.mark@epa.gov]; Schwab,
Kay[Schwab.Kay@epa.govl; Bogdan, Silviajbogdan.silvia@epa.gov}
From: Dwyer, Stacey

Sent: Wed 6/14/2017 2:07:41 PM
Subject: Status of LOOP

BACKGROUND: LOOP’s discharge requires a joint EPA/LDEQ issued NPDES/LPDES
permit. The Permit expired 9/30/2013. EPA concurred on the draft permit in July 2014, which
included biomonitoring requirements at Outfall 004; however, LOOP opposed

the biomonitoring requirements. EPA has been working with LDEQ to find a mutually agreeable
approach to assess whole effluent toxicity (WET).

ENVIRONMENTAL/PUBLIC HEALTH CONCERNS: Outfall 004 discharges an excess of
TDS into Subsegment 021102, Barataria Basin Coastal Bays and Gulf Waters to the State 3-mile
limit, which is listed in the Final 2016 Integrated Report of Water Quality

in Louisiana as not supporting fish and wildlife propagation, FWP, (fishing), one of its

designated uses. Subsegment 021102 does not have a site-specific water quality standard for
TDS, however, an excess of TDS is toxic to aquatic life.

REGULATORY REQUIREMENTS: 40 CFR 122.44(d)(1)(v): Limits for WET are necessary
where reasonable potential exists, unless a chemical specific limit is adequate to control toxicity.

CURRENT STATUS: Upon request from LDEQ in a call on May 28, 2017, EPA forwarded a
copy of a WET lab report from Big Hills Strategic Petroleum Reserve (SPR), and the final
conclusions from the SPR’s MSTR study to LDEQ, so they and LOOP could review.

LDEQ sent the WET info to LOOP/consultant, but has not heard back as of June 12, 2017.
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DATA ANALYSIS OF THE
LOOP MARINE AND ESTUARINE

MOoNITORING PROGRAM,

1978-95

TECHNICAL INFORMATION
FOR THE LOOP MARINE AND
ESTUARINE MONITORING
PROGRAM REVISION |

LSU-CEI-97-03:7 » .
Coastal Ecology InstitutesCenter for Coastal, Energy, and Environmental Resources Louisiana
_ State UniversityeBaton Rouge, LA 70803-7503
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TECHNICAL INFORMATION FOR THE LOOP MARINE AND
ESTUARINE MONITORING PROGRAM REVISION

Edited by

Charles E. Sasser
and
Jenneke M. Visser!

Coastal Ecology Institute
Center for Coastal, Energy, and Environmental Resources,
Louisiana State University

LTRC Project No. 97-331 MP
State Project No. 736-99-0449
LSU Project No. 169-25-4115

Conducted for
Louisiana Transportation Research Center

December 1997

The contents of this report reflect the view of the author/principal investigator who is responsible for the
facts and the accuracy of the data presented herein. The contents do not necessarily reflect the views or
policies of the state, the Louisiana Department of Transportation and Development or the Louisiana
Transportation Research Center. This does not constitute a standard, specification, or regulation.
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INTRODUCTION

Louisiana Offshore Oil Port

The Louisiana Offshore Oil Port (LOOP) facilities in coastal Louisiana provide the United
States with the country's only superport for off-loading deep draft tankers. The facilities
are located in Lafourche Parish in southeast Louisiana, south of New Orleans; and in
adjacent offshore waters west of the Mississippi River Delta. The development is operated
by LOOP LLC., a private corporation owned by Shell Oil Company, Texaco Inc., Ashland
Inc., Murphy Oil Corporation, and Marathon Pipeline Company.

LOOP INC., (later restructured as LOOP LLC.) was organized in 1972 as a
consortium of companies to design, construct and operate a deepwater port on the
Louisiana coast. Pre-permit baseline studies related to the proposed development were
conducted from 1972 to 1975. Major documents related to these studies are listed in Table
1. State and federal licenses to own and dperate a deepwater port were issued in January
1977, and accepted on August 1 1977. The state license was issued to LOOP pursuant to
the Louisiana Offshore Terminal Act (LA R.S. 34:3101 et seq.). A federal License to
Own, Construct and Operate a Deepwater Port was issued to LOOP by the U.S.
Department of Transportation (USDOT) pursuant to the federal Deepwater Ports Act (33
U.S.C. 1501, et seq.). The first oil tanker was offloaded on May 35, 1981.

Facility Description

The superport complex consists of an offshore marine terminal located about 30 km from
the mainland in the Gulf of Mexico, an onshore storage facility at the Clovelly salt dome
near Galliano about 50 km inland from the coast, and a large diameter pipeline system
including a pumping booster station onshore near Fourchon to deliver oil to the storage
facility. The pipeline system also connects the Clovelly salt dome oil storage facility to
transportation facilities on the Mississippi River. A large brine storage reservoir (101 ha) is
positioned near the Clovelly dome storage facilities. A small-boat harbor and logistics
facility is located at Port Fourchon, on Bayou Lafourche. Location maps are provided in
each data analysis volume.
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Table 1. List of reports produced for superport planning (after Sasser et al. 1982).

Year Title Comment

1972 LOOP feasibility study LOOP’s Engineering Feasibility Study

1972 A Superport for Louisiana Superport Task Force Report

1972 LSU Superport Study #1 Requested by Superport Task Force

1972 LSU Superport Study #2 Requested by National Sea Grant
Program

1973 LSU Superport Study #3 Requested by LOTA to formulate EPP

1973 LSU Superport Study #4 Requested by LOTA to formulate EPP

1974 Alternate Site Location Evaluation Prepared by Dames and Moore for
LOOP, Inc.

1976 Ei\{ironmental Baseline Studies Vols. Prepared by LSU for LOOP, Inc.

1
1976 Environmental Impact Study US Department of Transportation

The marine terminal consists of three Single Point Mooring (SPM) structures
connected by pipelines to a platform-mounted pumping station in the Gulf of Mexico, 30
km southeast of Belle Pass, Louisiana. Water depth at the platform is 36 m. From the
offshore marine terminal facility, crude oil is pumped northward through a large diameter
(56 inch) buried pipeline, through the onshore booster station at Fourchon, to the Clovelly
salt dome storage complex near Galliano. The crude oil is stored in caverns constructed in
subterranean salt domes. These storage chambers were formed by solution mining utilizing
local surface water in the area. A second pipeline extends southward parallel to the oil
pipeline and carries brine leached from the Clovelly storage facility to the diffuser disposal
site located in open Gulf of Mexico waters approximately 4.8 km offshore and adjacent to
the LOOP oil pipeline. Additional distributary pipelines move oil from the Clovelly
complex to outlying pipelines and refining centers.

Project Area

The Barataria estuary and the offshore area where LOOP is located is an extremely diverse
and complex natural system. It is located in the Mississippi River Deltaic Plain region.
This region was formed and is continually influenced by processes associated with the
deposition of massive amounts of sediments carried by the Mississippi River. The LOOP
pipeline traverses the major wetland habitats in the Louisiana coastal area. The 159 km
pipeline crosses the near-offshore Gulf of Mexico, beach/barrier headland, and estuary.
Within the estuary, four salinity zones - saline, brackish, intermediate and fresh - are
traversed, each providing a unique habitat supporting a variety of species.
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The coastal marshes of Louisiana are among the most productive ecosystems in the
world, supporting a wide variety of estuarine-dependent organisms. Louisiana leads
fishery production within the northern Gulf of Mexico and is second only to Alaska among
all states (NMFS 1997). Louisiana is the leader in the United States for the production of
shrimp, blue crab, oyster, crawfish, tuna, red snapper, wild catfish, black drum, sea trout,
and mullet (McKenzie et al. 1995). Ninety-five percent of the Louisiana fish and shellfish
landings are estuarine-dependent species (McKenzie et al. 1995). The fish community of
Barataria estuary is the most diverse of any estuary in Louisiana with 191 species from 68
families (Condrey et al. 1995).

Monitoring Program

In recognition of the potential for significant environmental impacts much attention was
given to environmental safeguards by state and federal agencies and by the superport
developers (see review by Sasser et al. 1982). Because of the potential risks associated
with the construction and operation of the superport ( e.g. bringing the world’s largest oil
tankers to one of the most productive fisheries resources in the world), both state and
federal licenses required environmental monitoring of LOOP construction and operational
activities. The environmental monitoring program (EMP) was developed under mandate of
the Superport Environmental Protection Plan (revised, 1977), a regulation of the State of
Louisiana implementing the Offshore Terminal Act. The EMP (section 3.1, page 8, March
1986) lists the objectives of the monitoring program as:

(1) to obtain seasonal environmental and ecological data so that conditions existing
during operation can be related to historical baseline conditions;

(2) to detect during the operation of the project any adverse alterations or damages
to the environment so that corrective action can be taken as soon as possible;

(3) to obtain sufficient data to determine the cause or causes of environmental

damages or alterations so that responsibility can be properly placed; and

(4) to provide information in order to evaluate long and short-term impacts of the
project.

Ecological components of the estuarine/marine monitoring program include: water
chemistry, physical hydrography (including brine discharge), zooplankton /
ichthyoplankton, demersal nekton, benthos, and sediment quality, The Louisiana
Department of Wildlife and Fisheries collected the data related to these components from
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In light of these considerations the following specific recommendations for each
monitoring component (Water Chemistry, Physical Hydrography and Brine Monitoring,
Zooplankton and Ichthyoplankton, Demersal Nekton, and Sediment Quality) assume the
continuation of an environmental monitoring program based on about the same level of
information acquisition as previously. The fact that we were able to detect a number of
temporal trends and some impacts of LOOP operations indicates that the present monitoring
program is responsive to the spirit of the EMP objectives. However, a number of changes
are recommended to (1) increase the sensitivity of certain critical environmental variables to
possible impacts; (2) make sampling more efficient, hence reducing costs; and (3) eliminate
elements of the present monitoring program that appear to be insensitive to LOOP
operations or are otherwise unnecessary.
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WATER CHEMISTRY

by
R. Eugene Turner
and

Erick M. Swenson

Coastal Ecology Institute
Center for Coastal, Energy, and Environmental Resources,
Louisiana State University
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We have organized our recommendations into three basic categories:
(1) overall recommendations;
(2) specific sampling recommendations:

variables to be measured;

frequency and depth of sampling;

station distribution;

(3) other recommendations.

OVERALL RECOMMENDATIONS

*The monitoring program will be improved simply by extending the data base; in

other words, the monitoring should be continued.

The long-term nature of the monitoring effort has numerous invaluable benefits for
the State, LOOP, LLC., and the various agencies involved. The LOOP facility is
unique to the lower 48 states, and is of unprecedented economic significance in
terms of tonnage handled and its strategic economic positioning. It is located,
however, directly in the middle of the finest and largest continental shelf fishing
zones in the US. The water chemistry data sets we examined are useful for the
intent of the monitoring program as identified in the original environmental
management plan. The Superport is still operating and all significant impacts have
probably not occurred (e.g., the unrealized large oil spill). The responsibilities for
management have not diminished with time. Rather, these responsibilities have
increased in the last 2 decades as our knowledge of how human use affects living

resources has expanded.
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The variability introduced by the Mississippi River is a significant complication of
the analysis because of its size and proximity to the monitoring stations. A change
in the measured parameter values between a before-and-after impact analysis may
not be due to the potential impact factor {e.g., brine), but actually be the result of
long-term trends or events in environmental factors unrelated to the LOOP facility
use. Adequate monitoring of these long-term trends and events is required to

determine responsibility for an impact (EMP Objective 3).

The large oil spill that occurred in April 1990 provided an opportunity to test for
impacts from the anticipated much larger spill yet to occur (10X larger in 50 years,
and up to 100X larger according to the EMP). There were significant differences in
several important parameters immediately after the spill (chiefly phytoplankton
pigments, sulfate and oxygen concentration) in the offshore zone. Tests of their
statistical validity indicate that no similar results were found in the estuarine zone or

with longer periods after the spill (up to 4 months later, for example).

The maximum 'credible oil spill' estimated in the original EIS was 240,000 barrels,
which is 100 times larger than that spilt through 1996. It is based on a pre-project
spill recurrence interval that is substantiated by experience since 1978, and which
includes a total monthly spill of about 23,000 barrels. In other words, the
recurrence interval graph of the original projections in the EIS and the subsequent
events are nearly coincidental. Fortunately, this very large spill has not happened
(yet). We were able to detect changes in water quality in the much smaller spill
(about 1% of the predicted largest anticipated oil spill), which should raise concerns
about the impacts of a large spill. These results and observations suggest that a
credible monitoring program should take into account the information needs of this

larger, yet unrealized oil spill.
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*We recommend more frequent sampling be anticipated when a large spill occurs

(sampling at more than 4 times/month) at the long-term monitoring stations.

Current speeds throughout the region suggest that water masses are replaced in
days, not weeks or months. Events like a large (yet unobserved) oil spill similar to
that predicted in the original environmental management plans, must be sampled
within weeks of the event to establish reasonable baseline conditions against which
to measure impacts (EMP Objective 1). If the region were homogeneous, not near
the Mississippi River, etc., then baseline conditions might be more safely predicted
from less frequent sampling (e.g., quarterly). A second, related issue, is that the
monitoring program should be prepared to mobilize for a Mega-oil spill. The
dispersal of surface water and oil will be spread far beyond the LOOP Superport
vicinity, and probably spread westward (assuming that is the dominant current
direction). However, below the surface, there may be effects spreading in different

directions from that in the surface layer.
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SPECIFIC SAMPLING RECOMMENDATIONS

Table 1 Summarizes the trend analysis and the impact analyses (BACI) from Task 2. This
table presents the results (both significant and non-significant) for each of the water chemistry
variables. The trends are presented for inshore and offshore environments for surface and bottom

values, and the impacts are presented by impact type (construction, brine discharge, oil spills).

Variables to be measured

*We recommend sampling all present water quality variables except for Alkalinity,

Calcium, Sulfate, Total Dissolved Solids, and Total Solids.

(1) Alkalinity: This variable shows very little spatial variation and no temporal

trends. Therefore it is probably insensitive to any impacts.

(1) Calcium: This variable showed no temporal trends, and was not considered to
be an important covariate, Therefore it is probably not useful in the

determination of impacts.

(2) Sulfate: This variable is highly correlated with salinity (R=0.86 for surface

values and R=0.84 for bottom values).

(3) Total Dissolved Solids This variable is highly correlated with salinity (R=0.97

for surface values and R=0.87 for bottom values).

(4) Total Solids: This variable is highly correlated with salinity (R=0.96 for

surface and bottom values).
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Frequency and depth of sampling

*We recommend monthly sampling of the water chemistry.

Temporal trends were calculated for two cases (1) using the monthly data, and (2)
using the quarterly data. Trends were calculated for surface and bottom variables
and for both the inshore and offshore environments. Using the monthly data, a
total of 20 (8 inshore trends, 12 offshore) trends were detected. Using the
quarterly samples, only 7 (2 inshore, 5 offshore) trends were detected. Clearly,
quarterly sampling is not sufficient to detect the long-term trends needed to evaluate

possible impacts of LOOP (EMP Objective 4).
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Table 1. Summary of results (significant and non-significant) from Task 2 water chemistry
analysis. Indicated for each water chemistry variable is the trend (positive, negative, not
significant) for the inshore and offshore environment, whether an impact (presented by impact
type, construction, brine discharge, oil spills) was significant or not significant, and an indication
of whether or not a water chemistry variable is considered to be an important covariable. Trends
are listed as significant if 70% or more stations in the environment (inshore or offshore) exhibited a
statistically significant trend at the 0.05 level. Bold type trends indicate all stations exhibited a
statistically significant trend.

1. Surface Variables

Temporal Trends Impact Analysis (BACI) Important
Variable Inshore Offshore  Const. Brine Clovelly Oil Offshore Oil Covariable
Alkalinity No No na na na na No
Ammonia No No No No Yes Yes Yes
Calcium No No na na na na No
Chlorophyll-a No No No No No No Yes
Nitrate-Nitrite No No na na na na Yes
Oxygen No No na na na na Yes
Phopshorus No No na na na na Yes
Salinity No No No No No No Yes
Silica Negative No na na na na Yes
Sulfate No Negative No No No No No
Suspended Solids Negative Negative na na na na Yes
Total Dissolved Solids No No na na na na No
Total Kjeldahl Nitrogen Positive Positive No No No No Yes
Total Phosphorus Positive Positive na na na na Yes
Total Solids No No na na na na No
Turbidity Negative Negative No No Yes No Yes
II. Bottom Variables
Temporal Trends Impact Analysis (BACI) Important
Variable Inshore Offshore Const. Brine Clovelly Oil Offshore Oil Covariable
Alkalinity No Positive na na na na No
Ammonia No No Yes
Calcium No Positive na na na na No
Chlorophyll-a No No Yes
Nitrate-Nitrite No Positive na na na na Yes
Oxygen No Negative na na na na Yes
Phopshorus No No na na na na Yes
Salinity No No Yes
Silica No No na na na na Yes
Sulfate  Negative Negative No
Suspended Solids No No na na na na Yes
Total Dissolved Solids No No na na na na No
Total Kjeldahl Nitrogen Positive Positive Yes
Total Phosphorus  Positive Positive na na na na Yes
Total Solids No No na na na na No
Turbidity No No Yes
13
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*We recommend surface sampling inshore, surface and bottom sampling offshore
with occasional mid-depth samples to define important water column structure

(e.g., oxygen minimum layer, halocline).

Correlation analysis indicated a high degree of correlation (correlation coefficients
of ~0.9 for 13 variable, >0.7 and <0.9 for 3 variables) between surface and bottom

for all the inshore water chemistry variables.

The offshore variables had much lower correlation coefficients (only 2 variables
had correlation coefficients >0.8; 9 variables had correlation coefficients <0.5)

between surface and bottom.

The mid-depth data did not add much information because it did not define the
structure of the water column. A possible modification to the mid-depth sampling
would be to use this sample to identify major structures (e.g., low oxygen layer) in
the water column. This sample would only be collected when such structure is

detected by profile sampling.

Station distribution

*The stations need to be distributed to cover the LOOP pipeline route, as well as
other LOOP potential impact areas with sufficient impact and control stations in

each area.

The general station distribution that we recommend has a total of 28 stations, and is
described below. This distribution would have enough stations to monitor the
LOOP pipeline, the Clovelly Dome, the brine diffuser, and the offshore terminal.
The existing stations can be used in a majority of the cases. The actual number
could be less since some of the Clovelly dome stations may also be part of the

upper Barataria system pipeline route stations.
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The station distribution should have two controls and two impact stations in the

following inshore areas along the pipeline route:

(1) The upper portion of the Barataria Bay System (four station total)
(2) The middle portion of the Barataria Bay System (four station total)

(3) The lower portion of the Barataria Bay System (four station total)

Eighty-seven percent of the inshore oil spills occurred at the Clovelly salt dome site
(Station #38). There are 24 stations with record lengths > or = 10 years, but only
one at Clovelly (#38). Station 39 is within 1.5 km of #38 (WSW), #16 is within
2.5 km (WSW), and #464 is within 4 km (NE). At least one more impact station
should be added at the Clovelly Dome and a second station added within 1.0 km of

the Clovelly Dome, resulting in a total of 6 stations near the Clovelly dome.

The station distribution should have two controls and two impact stations in the

following offshore areas:

(1) The brine diffuser (four station total)

(2) The offshore terminal (four station total)

Two controls at a point midway between the brine diffuser and the offshore terminal.
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OTHER RECOMMENDATIONS

*The analysis of the water chemistry data should be integrated with the biological

data sets, particularly with the benthic community analyses.

The benthic community is the logical analytical subject for competent investigation
of impacts near the brine disposal, and for oil spills (past and present). The benthic
community is subject td a probable enhancement around the diffuser, if results from
other studies are appropriate for this site. The immediate area of the brine plume
(about 4 km2 for a 1+ ppt plume) sweeps over an area of 16 km2. The plume
orientation is very responsive to currents, and the plume may move between the
stations without detection by the present sampling grid. The benthic community is
exposed to chronic conditions and some animals will remain for weeks and months
within this brine plume shadow. The benthic data were not analyzed as part of this
analysis and requires, as far as we can tell, annotations to make it usable. This data
should be analyzed by independent benthic ecologists to check on the implications
of the results in this report, including: the possibility of a brine plume ‘halo’ or
disturbance area around the brine diffuser; the impacts of the April 1990, oil spills,
the presence of brine or oil spill chemical markers in sediments and appearing
coincidentally in time or space with changes in the water chemistry, nekton and
plankton; detection of long-term trends in the benthic data that may be explained by

the regional influences of the Mississippi River.
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*The data from the benthic sled (brine sled) could be improved by sampling
sufficiently in the field to go in all directions until a baseline value is found in all

directions, and the salinity contours closed.

The benthic (brine) sled surveys are an excellent addition to the monitoring, but the

contouring is frequently incomplete.

The sled sampling by the State Department of Wildlife and Fisheries clearly located
a brine plume whose position on the bottom moves among the stations, adding
variability to the measured parameters, and perhaps compromising the results of the
BACI sampling design. The variability in bottom salinity at station 473, for
example (see Figure 15), probably reflects these movements among and between
sampling locations. The BACI analysis cannot, a priori, determine if the plume is
over a station or not and a nearby station may be an adequate control station in one
month, but an impact station in another month. Fixed control and impact stations

cannot be assigned, therefore.

Some sort of adaptive sampling scheme (network of vertical profiles, towed
vehicle) to collect data on the 3-dimensional structure of the brine plume should be
implemented if major brine discharges occur. This will supply data that can be used
to more adequately determine any short-term impacts of brine discharge (EMP
Objective 4) and to close the contour profiles outlining the plume in both horizontal

and vertical directions.
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*The area is accumulating sediments, so dated cores might be useful to investigate
the halo, if present, around the plume, and to retrospectively determine impacts

near the brine diffuser.

The water column turns over in a matter of days, because of currents. The
sediments are also the best depository of information on the effects (if any) of a

large oil spill (of presently experienced spill or future larger sized spill).

oIt would be useful to explore ways to open up these efforts to serious scientific

efforts, and to publish analyses of the data arising from them.
This monitoring program is an exceptionally valuable opportunity for science and
management interests. It would be useful to explore ways to open up these efforts

on an ongoing basis to provide data for other scientific efforts, and to publish

analyses of the data arising from them.

18

ED_001774D_00023224-00019





PHYSICAL HYDROGRAPHY AND BRINE MONITORING

by

William J. Wiseman, Jr

Coastal Studies Institute
Center for Coastal, Energy, and Environmental Resources,
Louisiana State University
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PHYSICAL HYDROGRAPHY AND BRINE MONITORING COMPONENT

Following the discussion in Task 2, we subdivide the discussion of a revised sampling plan

according to environmental region: offshore, nearshore, lower estuary and upper estuary.

SIGNIFICANT RESULTS

Table 1. Significant results from Task 2 Data Analysis

Variable of interest Temporal trends Covariables Impacts
Offshore temperature increasing salinity none
(surface) (stations 52, 53, 54, 55)
Offshore temperature increasing salinity none
(bottom) (stations 52, 53, 55,
704, 706, 708)
Offshore salinity increasing temperature none
(bottom) (stations 706, 708) river discharge
rainfall
Upper estuary temperature  increasing salinity none
station 16
Upper estuary salinity decreasing temperature none

station 317

river discharge
rainfall
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NON-SIGNIFICANT RESULTS

We are unable to hypothesize a scenario whereby LOOP activities will significantly
influence water temperature. Neither are we able to hypothesize a scenario whereby LOOP
activities will affect salinity with the exception of two processes: brine diffusion and alterations of
estuarine flow patterns. We did not analyze the sled data collected during monitoring of the brine
diffuser plumes for reasons stated in our report at the end of Task 1. Never-the-less, it was clear
from those data sets that brine discharge did alter the salinities very close to the sea bed. The full
extent and duration of this change, as well as its sensitivity to external parameters such as current,
ambient stratification, bottom slope, and turbulent intensity, are unknown. Any changes to
estuarine flow regimes which may have resulted from LOOP construction activities in the
estuarine environment were not detected in the analyses performed. Since it is unlikely that the
natural flow of water through this environment was not altered in some fashion, it is concluded
that natural variability and the effects of other anthropogenic alterations completely masked any

changes in salinity and water temperature which may have arisen from LOOP activities.

RECOMMENDATIONS

Given the fact that we were unable to identify alterations to the temperature or salinity of
the waters sampled (aside from the near bottom layer of abnormally high salinity associated with
brine discharge), we assume that, in the absence of future construction, the role of hydrographic
monitoring will be to provide a co-variate to be used in the analysis of biological data. A recurrent
theme in the following recommendations is that monthly samples are too infrequent to properly
define the sources of variability in redundancy. While it is impossible to estimate the effects of
sampling less frequently than necessary at all stations, such effects are derivable for the stations
with continuous recorders. For example, at station 317, 37% of the salinity variability in a nearly
continuous 3.5 year subset of the record would not have been accurately represented by monthly
sampling. Fewer samples, carefully situated in space, will allow improved resolution of the

temporal variability, the means, and the variance structure. This, in turn, will allow better
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association of observed variations with their causes.

1. Offshore:

Two moorings should be maintained with continuously recording temperature and
salinity sensors at near-surface and near-bottom depths. One should be near the offshore
terminal and the other should be approximately mid-way to the coast. These should
sample at hourly intervals to resolve tidal and lower frequency signals. All other stations

should be discontinued.

The offshore region exhibited significant, spatially coherent trends in bottom salinity,
bottom temperature and surface temperature. It is difficult to conceive of a process whereby
LOOP operations could have been responsible for these trends. Furthermore, no BACI analyses
indicated that LOOP operations had any negative effect on hydrographic properties in this region.
Finally, it is difficult to attribute the thermal trends to atmospheric forcing since the scale of such
forcing would require a similar (or enhanced) response in the shallow estuarine waters, a response
which was not observed.

The most likely cause of the observed trends is intrusion of Loop Current rings, the lack of
a signal in surface salinity being due to the higher natural variability in this signal. Unfortunately,
we have not yet been able to identify an adequate time series of Loop Current ring paths with
which to test this hypothesis. It should be mentioned that the time scale of this phenomenon is
very long. Rings are shed approximately once per year and existing records (~20 years) are not
yet long enough to define the low-frequency variability of the signal. Thus, any conclusions
concerning trends which were influenced by this process must be tempered by the assumption that
the record is too short to properly define a reliable trend.

The analysis of offshore data was hampered by samples which were clearly erroneous
(probably instrument error) and a process which was undersampled, i.e. important, deterministic
and stochastic variability in the measured parameters which occurred on time scales much shorter

than the sampling period was not resolved. (Wind-driven and tidal variability has time scales
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shorter than one month.) On the other hand, the coherence length scales, distances over which
the hydrographic properties varied in a coherent manner, for hydrographic parameters in this
region are large, on the order of 10 to 20 km, at least. Mid-depth samples are not required, as the
dominant stratification is defined by a strong halocline. Two stations located along a cross-shore
transect will help define the large-scale mean spatial variability. Since the surface waters of this
region are dominated by a river plume which is highly variable in space and time, additional
moorings placed along isobaths would assist in defining the spatial patterns at any given instant in
time. It is not clear that the added information provided by such moorings would warrant the cost

of their deployment.

2. Nearshore:

Two moorings, oriented along a cross-shore line, should be maintained with
continuously recording temperature and salinity sensors at near-surface and near-bottom
depths. These should sample at hourly intervals to resolve tidal and lower frequency

signals. All other stations should be discontinued.

The nearshore region exhibited no significant, spatially coherent temporal trends in either
temperature or salinity. It is difficult to conceive of a process whereby LOOP operations could
have been responsible for such trends, if they had been identified. Furthermore, no BACI analyses
indicated that LOOP operations had any negative effect on hydrographic properties in this region.
This is a region of strong cross-shelf gradients in properties, but smaller alongshelf gradients.
Flow is strongly wind-driven and highly variable. Two moorings oriented cross-shelf will

characterize the strong offshore gradients in water properties.

As an additional option, we suggest that two bottom-mounted acoustic Doppler
current profilers which transmit data to shore in real time be deployed: one nearshore and

one near the offshore terminal.
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The current meter records from this region were too short and too intermittent to be of
great use in characterizing the region. Acquisition of accurate current meter data from such
environments is notoriously difficult. It is not clear, now that construction and brine pumping are
completed, whether such data are warranted. In the event of a spill, though, this information
would permit accurate tracking of the potential region of impact. If significant further brine
discharge is anticipated, this information from a site near the diffuser would assist brine plume

tracking (see below).

3. Lower estuary:

Assuming that the stations 315 and 317 will be continued as part of LDWF's
long-term monitoring program for other purposes, similar instrumentation should be
deployed at two other sites in the lower estuary, stations 322 and 7. Sampling should

occur, at least hourly. Other stations should be discontinued.

The lower estuarine region exhibited no significant, spatially coherent trends in either
temperature or salinity. Furthermore, no BACI analyses indicated that LOOP operations had any
negative effect on hydrographic properties in this region. Spatial gradients are large in this region
and time scales vary from the semi-diurnal to the interannual. Hourly recordings are necessary to
adequately describe this variability, particularly in order to distinguish natural variability from
possible LOOP-induced variability in case of events which impact the estuary. It is imperative
that these stations be continued as proposed alterations in the amount of river water diverted from
the Mississippi River to the Barataria Basin may invalidate all existing records as a basis against

which to compare future potential impacts of LOOP activities.

A tide gauge should be deployed at the onshore storage site.

Water level is recorded by NOAA/NOS at Grand Isle. This identifies the apparent sea

level rise at this location. It was unfortunate that a similar gauge was not deployed at LOOP
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facilities within the estuary (upper or lower) to identify possible construction-induced subsidence
effects. While we are aware that a tide gauge was deployed in Little Lake and another south of
the dome, we believe that these would have had to have been deployed within a few hundred
meters or less of the construction in order to resolve the weak, but potentially important, signals

expected from construction activity.

4. Upper estuary:

Stations 320, 324, and 12 should be continued and instrumented with hourly
recording instruments similar to those recommended above. Other stations may be
discontinued. An array of appropriate rainfall gauges would also be beneficial in helping

~ to understand the salinity variability in the region.

The upper estuarine region exhibited no significant, spatially coherent trends in either
temperature or salinity. Furthermore, no BACI analyses indicated that LOOP operations had any
negative effect on hydrographic properties in this region.

Spatial gradients are important in this region and time scales of variability range, again,
from the semi-diurnal to the interannual. Never-the-less, spatial scales are larger than the existing
station spacing in some cases, providing unnecessary redundancy. Again, proposed river
diversions to the basin obviate the use of the existing data sets as controls against which to test
for future changes in characteristics or against which to identify the cause of alterations to the
environment. The complexity of the region suggests that deployment of current monitoring
stations would not be cost effective in this area. The upper estuary consists of a few large open
water bodies connected by multiple channels, tidal creeks, and bayous. The cost of placing current
meters in these channels in sufficient number to define the flow regime is prohibitive.
Furthermore, it is not clear scientifically exciting information that would be derived from such an

investment is necessary for the monitoring that LOOP is tasked to maintain.
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5. Brine Monitoring:

In the event that significant brine monitoring should again take place, continuous
recorders, deployed at increasing distances around the diffuser should be used to delineate
the temporal and partially delineate the spatial variability of the plume size and the
strength of its associated salinity anomaly. A minimum of six bottom temperature and
salinity sensors should be deployed uniformly around the diffuser. (An additional six at a
greater distance would enhance the program.) Adaptive sampling of a predetermined grid
of stations is recommended for brine plume mapping, in preference to towing a sled.
Information concerning the preferred direction of plume advance should be derived from
continuous monitoring of near-bottom currents and radio telemetry of the data to the
sampling boat, thus requiring deployment of an appropriate near-bottom current meter

and telemetry package.

Plumes, both positively and negatively buoyant ones, are highly dynamic features. They
respond to changes in sources strength and to ambient conditions of stratification, flow and
mixing characteristics. Time scales on which these vary range from a few hours to seasons.
Attempts to map the extent of a negatively buoyant plume must account for this space-time
variability. The temporal variability can only be resolved through continuous monitoring. Records
from the sled suggested that the sled structure may have been disturbing the interface between the
brine plume and the ambient water. As an alternative, a salinity sensor could be carefully lowered
to a specified distance above bottom at pre-specified grid stations. Stations could be added to or
dropped from the sampling plan according to pre-decided criteria such as the absence of brine at
two consecutive stations on a given transect. Continuous onboard monitoring of the shape of the
brine patch using optimal interpolation and a laptop computer, or even hand contouring of the
data, would allow stations to be added to the grid when the plume was observed to continue in a
given direction. In order to understand the area of impact of the brine plume, such monitoring
would need to include a variety of wind and stratification conditions and not be limited to

fair-weather conditions.
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6. General Discussion:

The potential remains that past or future LOOP activities could modify flow patterns,
particularly within the estuarine reaches of the study area, to an extent that they impact the
hydrography and, consequently, the biology. In fact, alterations of the flow regime could impact
the biology without a concomitant change in temperature or salinity. It has been mentioned above,
that the cost of maintaining a long-term current monitoring program adequate to define the flow
regime of the estuary would be high. One might ask whether or not modeling protocols could be
developed or applied which would resolve the potential effects of slow, long-term changes in the
estuarine environment such as rerouting of flows. Models of this region have been developed and
the potential exists for developing others. A major missing parameter is an accurate bathymetry of
the region. Mixing coefficients (engineering parameters which describe the effects of small scale
flow features not resolvable on the model grid), adequate forcing (wind fields, rainfall fields,
water levels at the tidal passes), and sufficient computing power to run the models in a realistic
time frame are presently not available. Progress in this field of research can and is being made.
The models presently in existence, though, might be indicative of potential responses, not
definitively predictive. If it is suspected that such slow, long-term changes might be occurring,
additional monitoring and modeling efforts are advisable. It seems unlikely that such changes
would be clearly detected with the program recommended above. This is designed to capture

changes in the large scale hydrographic fields occurring on time scales of a few days to years.
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ZOOPLANKTON AND ICHTHYOPLANKTON

by

Richard F. Shaw

Coastal Fisheries Institute
Center for Coastal, Energy, and Environmental Resources,
Louisiana State University
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TASK 3: ZOOPLANKTON AND ICHTHYOPLANKTON

Significant and Non-Significant Results

Only a few statistical analyses had significant or marginally significant Direct LOOP Impact
implications (DLI; Table 12), while another test had results which appeared to have Indirect
LOOP Impacts (ILI; Table 12). Some test results appear to be related to oil discharge or
spills and/or subsequent clean up activities while others to the construction phase. The
discussion of marginally significant statistical results (P < 0.1) is environmentally and
biologically important, because they clearly suggest that those parameters are sensitive to

LOOP - related environmental perturbations.

The zooplankton biomass data set was by far the most complete (longest times series
and largest sample size) and had a greater number of significant and/or marginally significant
test results. The most relevant test finding resulted from the BACI Long-term, Inshore,
Combined Impacts Model (2/78 to 12/95) which had the Clovelly oil spill data as a
covariate. Oil as a covariate proved to be marginally significant (P = 0.0983) and showed
an inverse (negative) relationship with zooplankton biomass (Table 5; Figure 5). Another
relevant finding involving zooplankton biomass occurred within the DACI Inshore, Long-
term Construction Impacts Model (Table 8) which had a marginally significant (P = 0.0428)
During-After, Control-Impact interaction whereby mean zooplankton biomass at Impact
stations was greater than the Controls (2.17 vs. 1.70 ml/m®) During the construction phase,
but was lower than Control estimates (1.40 vs. 1.81 mi/m®) After construction. Perhaps
construction disturbances, initially stimulated the standing stock of the zooplankton
population which later was depressed by the long-term combination of perturbations. Other
marginally significant test results were more difficult to explain in terms of Indirect LOOP
Impacts, such as the During-After, Control-Impact interaction (P = 0.0566; Table 10) seen
within the zooplankton biomass data in the DACI Brine Diffuser model run on the HL data
set over the May 1980 to July 1986 time period. Mean zooplankton biomass at Impact
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stations was less than Controls within the During period, but was greater than Controls After

(Figure 14).

The Osteichthyes Control-Impact interaction (Control mean densities greater than
Impact) within the BACI Inshore Combined Impact Model (P = 0.0861; Table 5) was

interesting, but had no additional impact support from the other interactions.

As with the oil, brine and construction analyses conducted inshore, the offshore
LOOP Terminal Oil Impact analyses, which used the platform oil spill data set as a
covariate, produced a number of significant and marginally significant temporal (in this case
seasonal and annual) results (Table 11 and 12). However, two (2) test results relate directly
to the discussion of LOOP-related environmental impacts. Densities for Anchoa spp., a very
abundant coastal taxonomic group, displayed a marginally significant (P = 0.0991; Table 11;
Figure 20) negative (inverse) relationship with oil spill data as a covariate. This negative
relationship was not strong and appeared to be influenced by five large oil spill points. In
addition, this negative relationship was not additionally supported by other significant
Control-Impact (spatial) interactions, while there were significant temporal relationships
found. The second noteworthy impact-related finding occurred with Chloroscombrus
chrysurus, another very abundant coastal species. Chloroscombrus chrysurus displayed a
marginally significant Control-Impact-Year Season interaction (P = 0.0271; Table 11; Figure
23). This statistical result was mostly a reflection of the mean density values for the control
stations during the summer/fall time period in 1981 and 1985 being an order of magnitude
greater than the impact station densities. Control station densities were also an order of
magnitude greater than impact during the high abundance peak in the spring/summer period
of 1982. Such a statistical finding may be indicative of environmental impact(s) associated
with less clearly defined, spatial and temporal events such as relatively small, chronic oil

spills.
In summary, the negative relationship between the Clovelly oil spill data and

zooplankton biomass; and the zooplankton biomass During-After, Control-Impact interaction

within the DACI Inshore Long-term Construction Model provide the clearest implications for
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LOOP related impacts. In the coastal/offshore environment, there were two (2) indicators of
potential environmental impact from LOOP-related activities. The Control-Impact, Offshore
LOOP Terminal Oil Impact analysis of zooplankton and ichthyoplankton densities used
platform oil spill data as a covariate, and season and year as main effects. The negative
relationship between LOOP offshore terminal oil and Anchoa spp. densities and the Control-
Impact-Year-Season interaction within the Chloroscombrus chrysurus analysis both indicate
that these taxa are sensitive to LOOP-related environmental Impact. Clearly when the data
sets were large, continuous or involved very abundant taxa, the analysis was sensitive enough

to observe potential environmental impact(s).

The specific objectives of part one and two of Task 3 are to summarize all parameters
tested which showed significant or noteworthy trends and those that were non-significant or
unable to reject the null hypothesis of no difference (i.e., no change) for whatever reason
(i.e., highly variable data, small sample sizes, low probability of likely Impact, etc.).

Failure to detect an interaction in such statistical analyses can result either because the
available data does not provide sufficient power to detect the Impact, or because there is no
discernable Impact. A number of factors contribute to the lack of power in a statistical test.
In environmental monitoring the reasons for low power are high variability, typical of the
experimental material, and small sampling sizes. High variability cannot be controlled by the
investigator, but is offset if sample sizes are made large by either intensive sampling or long-
term sampling. The lack of a discernable impact can result because there is in fact no
Impact. However, an actual impact may not be detected if the experimental design is
inadequate. Some examples of design inadequacies are poor choices in control stations and

failure to sample for seasonal differences.

Attributing causality to any of these significant analytical results goes far beyond the

original scope, and sampling and statistical design of this study, and would necessitate

extensive laboratory work, additional field work and probably carefully controlled in situ
exposure of a wide variety of zooplankton and ichthyoplankton to brine, oil or
construction/operational impacts. We have, however, inferred or offered likely or plausible

explanations for statistical results. Table 12 summarizes the test results from all of the
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analyses conducted. Appendix Tables A-2 through A-7 provide the necessary monthly mean
densities, standard deviations, and positive station sample sizes necessary for 95% confidence

limits and coefficients of variation.
Sampling Program Recommendations

Environmental monitoring is intended to provide data for the detection of impact (should it
occur) and to provide a baseline for restoration in the event of an impact. If one should
occur, an impact may be associated with clearly defined temporal and spatial events, such as
construction and post-construction stages. In this case the clearly defined periods can be
tested as “before” and “after” categories which facilitates statistical testing. Impacts may
also be associated with less clearly defined, temporal and spatial events such as relatively
small, chronic oil spills. The gradual changes occasioned by this type of event are much
more difficult to detect and require long, continuous periods of sampling to develop trend
analyses. In the case of the LOOP project, the most important reason for monitoring is to
provide a continuous baseline of the status of the environment as a precaution against a
future catastrophic event. A continuous baseline of data preceding a catastrophic event is a
necessary condition to determine impact and the measures necessary for mitigation and
restoration. For example, continued environmental monitoring is necessary, because it has
been predicted that: an average of between 3,740 and 5,400 barrels/yr would be spilled; that
within a 24 year period there would be a single spill of at least 10,000 barrels of oil; and that
a maximum credible spill of 240,000 barrels will occur once over a period greater than 50
years (DOT, USCG, 1976). While the LOOP record of accidental oil spills is below these
prediction levels, the oil risk estimates point to the need for credible pre-spill baseline data.
Furthermore, a number of our significant or marginally significant test results are explained
by strong seasonality and abundance changes through time (Before-After or During-After
interactions or Control-Impact-Year and Control-Impact-Year-Season interactions). The
presence of such abundances trends only reinforce the dynamic nature of this unique and
productive deltaic system and the need to continue to monitor and track how the ecosystem is
changing/evolving through time. For example, if there is a decreasing abundance trend in

species A and B, and in the year 2005 a post-oil-spill impact analysis is forced to use the
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1978-1995 data set in a Before-After, Control-Impact design, that decreasing abundance
trend, if it continued through time, could be erroneously attributed to subsequent LOOP-

related activities.

In addition, the extent and importance (historically, culturally, and economically) of
our renewable fisheries resources to Louisiana and the nation should not be underestimated
or taken for granted if they are to be sustained. The coastal marshes of Louisiana are one of
the most productive ecosystems in the world, supporting a wide variety of estuarine-
dependent organisms. Louisiana leads fishery production within the northern Gulf of Mexico
and is second only to Alaska among all states (NMFS 1997). Louisiana is the leader in the
United States for the production of shrimp, blue crab, oyster, crawfish, tuna, red snapper,
wild catfish, black drum, sea trout, and mullet (McKenzie et al. 1995). Ninety-five percent
of the Louisiana fish and shellfish landings are estuarine-dependent species (McKenzie et al.
1995). The fish community of Barataria estuary is the most diverse of any estuary in

Louisiana with 191 species from 68 families (Condrey et al. 1995).

Bearing in mind the responsibility above and the experience the last 18 years has

brought, we make the following sampling program recommendations.

® We recommend reducing the number of sampling gears from 4 to 3, the number
of sampling protocols from 6 to 3, and the total number of sampling stations from 97
(throughout history of study or from 19 - 21 in recent years) to a total of 14. The following
monthly sampling stations should be maintained: pipeline and Clovelly impact stations 7, 15
and 38 and control 12, 13, 14 - all HL sampling stations; Diffuser impact station 36 and
control 21 and 22 - all OM sampling stations, and LOOP Offshore Terminal impact stations
55 (OM) and 708 (BH) with controls 52 (OM) and 704 and 706 (BH). These stations have
the strongest continuous data sets and are therefore in the best position to accomplish EMP
Objectives 1 through 4. If the Diffuser brine pumping schedule is expected to remain at
current low levels, then Diffuser sampling could possibly be discontinued, which would

further lower the total number of stations sampled to 11.
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® All station sampling should be replicated a minimum of 3-5 times so as to better
estimate the within station variability and thereby increase the power and resolution of

statistical analyses, which is in furtherance of EMP Objectives 2 and 3.

® Monthly samples should be collected veach year (with extreme care taken toward
ensuring long term preservation) but routinely worked up (taxonomically) every other year.
Thus, complete sample sorting and identification of all larval fish (density, no./100m?),
zooplankton biomass (estimates from displacement volume methodology - ml/m?®), and the
commercially - important decapods (i.e., Penaeus spp. and Callinectes spp. densities -
no./m*) and Portunus spp. would be available for an alternating year, time series (trend
connection) going back to the present 18 year data set. At the same time the availability of
archived samples would insure that at any given point in time, if there were to be a major oil
spill, the subsequent BACI statistical analysis would have at least a two-year Before period of
available samples. The BACI statistical design would also greatly benefit from the increased
power that the station sample replication would bring to bear. This recommendation is in

furtherance of all EMP Objectives.

® Supporting environmental data are needed to supplement/complement the
zooplankton and ichthyoplankton sampling program. Monthly water column profiles at each
station for temperature, salinity, conductivity, turbidity, dissolved oxygen, and surface
estimates for chlorophyll are needed. In addition, brine and oil spill data for inshore
(Clovelly) and offshore LOOP Diffuser and Terminal sites are needed for future analyses as

covariates. Recommendation is in furtherance of EMP Objectives 1 through 4.

® Moored current meter arrays around the LLOOP offshore terminal are needed to
guide adaptive zooplankton and ichthyoplankton sampling responses to predicted major
offshore oil spills. This recommendation is in furtherance of EMP Objective 3.

® Resource managers need to formulate a specific oil spill response plan for the

LOOP Offshore Terminal that would include sampling at the long-term monitoring stations in

that area at an increased frequency and with additional replication (EMP Objective 2).
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® Any new construction or planned discharge scenario should have an adequate
Before sampling data collection period (2-3 years of pre-Impact data collection) in

furtherance of EMP Objectives 1 through 4.
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DEMERSAL NEKTON

The Louisiana Offshore Oil Port (LOOP LLC.) is licensed under the federal Deepwater Ports Act
(33 U.S.C. 1501, et seq.) and the Louisiana Offshore Terminal Act (LA R.S. 34:3101 ef seq.) to
construct and operate facilities in coastal Louisiana for off-loading oil tankers, transporting oil
ashore through pipelines, and temporarily storing oil before ultimate shipment to refining centers
located nationwide. Both the state and federal licenses required environmental monitoring of
LOOP construction and operational activities. As part of the Environmental Monitoring Plan,
demersal nekton (i.e., bottom oriented fishes and large invertebrates that are active swimmers but
susceptible to trawl capture) were sampled at monthly intervals at several stations along the
LOOP pipeline and in adjacent areas. This chapter meets the requirements defined in Task 3 of

the data analysis of the LOOP marine and estuarine monitoring program for 1978 to 1995.

Significant Results

We detected several significant construction-related trends in nekton species and size class
abundances in the BACI analysis. Summaries of 11 LOOP impact findings for species and size
classes with significant (MIXED, p < 0.05, Dunn-Sidak adjustment) interaction terms indicate that
LOOP construction influenced the CPUE of important nekton species. An additional 13 temporal
or spatial effects (i.e., main effects) associated with impacts (i.e., interactions) were also detected.
Significant interactions (LSMeans, p < 0.05, Tukey-Kramer adjustment) that imply LOOP
impacts, the significant effects (i.e., spatial, temporal, or interaction), the trend direction, if any,

and probable causes of the observed effects are indicated:

Size Class  Significant

Station® Species (mm) Effect Trend Cause of Difference
Station 31
Lesser bluecrab <15 Temporal Increase LOOP construction
Interaction Increase LOOP construction
Southern kingfish 30to 100 Temporal Decrease LOQRP turbidity increase
Spatial High at impact Non-LOOP
Interaction Decrease LOOP turbidity increase
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Station 33
Lesser blue crab

Bay whiff
Mantis shrimp
Spotted seatrout
Spotted seatrout

Station 36
Southern flounder

Southern flounder
Station 53

Atl. brief squid

Station 54
Atl. brief squid

<15

> 100

> 100

30 to 100

All sizes

> 100

All sizes

> 100

> 100

Temporal
Interaction
Temporal
Interaction
Temporal
Interaction
Temporal
Interaction
Temporal
Interaction

Temporal
Interaction
Temporal
Interaction

Temporal
Spatial
Interaction

Spatial
Interaction

Increase *
Decrease *
Decrease *
Decrease *
Decrease *
No trend *
Decrease *
Decrease *
Decrease *
Decrease *

Decrease *
Decrease *
Decrease *
Decrease *

Decrease *

High at impact

Decrease *

Non-LOOP

LOOP construction
LOOP construction
LOOP construction
Non-LOOP

Non-LOOP

LOOP construction
LOOP construction
LOOP construction
LOOP construction

LOORP turbidity increase
LOOP turbidity increase
LOOP turbidity increase
LOOP turbidity increase

LOOP construction
LOOP construction
LOOP construction

High at impact LOOP construction

Decrease *

LOOP construction

® Impact station compared to appropriate control station(s).
* Species estimates were not available for the before-construction phase, so trends refer to the
after-construction and during-construction phases.

We also detected significant (MIXED, p <0.05, Dunn-Sidak adjustment) LOOP-related

influences of brine discharge at the brine diffuser (Station 36,) on size classes of two species, Gulf

menhaden and southern flounder. Both impacts were also associated with significant downward

temporal trends. Significant interactions (LSMeans, p < 0.05, Tukey-Kramer adjustment) that

imply LOOP impacts, the significant effects (i.e., spatial, temporal, or interaction), the trend

direction, if any, and probable causes of the observed effects are indicated:
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Significant

Species Size Class Effect Trend Cause of Difference

Gulf menhaden 30 <x <100 mm Temporal Decrease = LOOP turbidity increase
Interaction Decrease = LOOP turbidity increase

Southern flounder > 100 mm * Temporal  Decrease = LOOP turbidity increase
Interaction Decrease  LOOP turbidity increase

* The only individuals collected were in the size class > 100 mm; therefore, the comparisons for
southern flounder species were identical.

LOOP-Independent Results

We detected significant construction-related temporal trends for 11 size classes of seven
species that did not have significant interaction terms (i.e., LOOP-related impacts were not
detected). Although these trends could not be attributed directly to LOOP construction, they

indicate the dynamic nature of marine and estuarine nekton populations:

Station® Species Size Class (mm) Trend
Station 22
Blue crab 15t0 30 High during
Pink shrimp 30to 100 High during
Station 33
Spot > 100 Decrease *
Atlantic brief squid 30to 100 Decrease *
Mantis shrimp 30 to 100 Decrease *
All sizes Decrease *
Station 36
Blue crab 15t0 30 Decrease *
30to 100 Decrease *
All sizes Decrease *
Station 53
Gulf butterfish 30to 100 Increase *
Station 54
Iridescent swimming crab ~ All sizes Increase *
30 to 100 Increase *

* Impact station compared to appropriate control station(s).
* Species estimates were not available for the before-construction phase, so trends refer to the
after-construction and during-construction phases.
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We also detected significant brine discharge-related temporal trends at the brine diffuser

station (Station 36,) for nine size classes of five species that did not have significant interaction

terms:

Species Size Class (mm) Trend

Sand seatrout 30<x <100 Decrease
> 100 Decrease
All sizes Decrease

Silver seatrout 30<x <100 Increase
All sizes Increase

Southern kingfish 30<x <100 Increase
All sizes Increase

Spot 30<x <100 Decrease

Star drum >100 Decrease

In the analyses of three oil spill events at the offshore oil port, we did not detect any

significant interactions for any of the size classes of the 37 species analyzed. Nevertheless, we did

detect significant temporal trends for 11 size classes of six species:

Spill Date
& Amount Species Size Class (mm) Trend
2-April-1983 Longfin squid 30<x <100 Increase
16,758 gal. Lesser rock shrimp 30<x<100 Increase
All sizes Increase
21-October-1985 Longfin squid 30<x <100 Increase
21,000 gal. Bighead searobin > 100 Decrease
All sizes Decrease
April-1990 (combined)  Bigeye searobin > 100 Increase
102,226 gal. All sizes Increase
Atlantic brief squid 15<x<30 Increase
> 100 Decrease
Rough scad 30<x <100 Decrease
Longfin squid > 100 Decrease
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No significant LOOP-related spatial, temporal, or interaction effects on community
descriptors (i.e., species diversity, richness, and evenness, total individuals, total fishes, total
invertebrates, total decapods, and contribution of rare species) were detected for the construction
or operation phases, and we did not detect significant effects for the majority of the size classes or
species. Nevertheless, this does not necessarily lead to the conclusion that LOOP-related
construction, brine discharges, and/or oil spills were benign. While the impact events may not
have been demonstrated to be biologically significant for many nekton species, a variety of factors
could reduce the sensitivity of BACI analyses to detect significant events, including inadequate
number of spatial or temporal samples to test a particular impact, the absence of appropriate
impact and control stations, discontinuity in the monthly sampling at some stations, and the
possibility of a LOOP-related influence on a scale large enough to include the designated control
stations. Thus failures to reject the null hypothesis in most instances, tested on most species and

size classes, do not mean that the null hypothesis was correct.

Given that the original objectives of the LOOP Environmental Monitoring Plan are still
relevant, it is vital to continue to monitor for LOOP-related impacts on the nekton community,
species, and size classes. The existence of significant temporal and spatial trends and our finding
13 impacts provide further justification for continuing to monitor LOOP activities, because the
baseline for future comparisons must be current for reliable analyses. Continued sampling will
reduce the variability in the data, resulting in a more robust assessment of future potential impact
events, and reliance on the existing baseline is not a tenable option because the baseline is shifting

(i.e., many significant temporal and spatial trends were detected).

Recommendations

We have identified possible improvements to the sampling program that relate to temporal
and spatial patterns of sampling, sample replication, and the number of environmental variables

measured in conjunction with demersal nekton trawls.
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. The monitoring of nekton associated with the LOOP pipeline should be continued
on a monthly basis each year, with increased replication in the event of a potential

impact.

Environmental monitoring is intended to provide data for the detection of impacts, and to provide
a baseline for restoration in the event of an impact. A potential impact event may be associated
with clearly defined temporal and spatial events, such as construction and post-construction
phases. In this case the clearly defined periods can be tested as “before” and “after,” which
facilitates statistical testing. Impacts may also be associated with less clearly defined temporal and
spatial events such as relatively small, chronic spills. The gradual changes occasioned by this type
of event are much more difficult to detect and require long, continuous periods of sampling to
develop trend analyses. In the case of the LOOP project, the most important reason for
monitoring is to provide a continuous baseline of the status of the environment to meet all four of
the objectives of the Environmental Monitoring Plan. A continuous baseline of data preceding a
biologically significant, but non-catastrophic event will be necessary to determine the impact of

the event and the measures necessary for mitigation and restoration.

Continuing the nekton sampling protocol is also vital for understanding the influences of
LOOP-related activities. The Gulf coastal waters are biologically dynamic. We detected
significant temporal trends for 21 size classes of 17 species that did not detectably result from
LOOP-related activities. This suggests that species abundances are changing over time. As the
baseline shifts, continued monitoring is needed to maintain the validity of the pre-impact data base
in the event of a future LOOP impact. To ensure an accurate assessment of potential impacts,
data reflecting current conditions are required. Many of the stations were discontinued in the
early 1980°s. For example, sampling at Stations 17 and 19, was discontinued in January 1982,
and the data collected from those stations are now outdated because of changing temporal and
spatial patterns of nekton distribution and abundance. While appropriate to assess influences
related to the initial LOOP construction phase, the now terminated data sets are inadequate to
provide a baseline for future potential impacts. Old data probably will not provide convincing

results in a changing baseline situation. Testing the effects of future impacts against data over a
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decade old will reduce the accuracy of the analyses, and will cast considerable doubt on the

conclusions.

The present level of monthly sampling seems adequate for maintaining a robust baseline,
but resource managers should consider a response plan to increase the frequency of sampling in
the event of a major, but non-catastrophic, impact (e.g., a moderate to major oil spill) for more
statistical sensitivity. In order to conduct a powerful BACI analysis with a chance of detecting a
50 % change in CPUE of a typical species, three years of post-impact data would be compared to
the preceding nine years of data. This requires continuous, long-term baseline data at control and
impact stations. Under the current sampling intensity, the three years after a potential impact
event at the offshore port would only generate 144 samples with 2 control and 2 impact stations
(currently there are one control and three impact stations, but see recommendations for the
Offshore Port below). To evaluate changes in sensitivity with increased sampling frequency in a
response plan, we used Atlantic brief squid (> 100mm), a common species at the offshore port
stations, which had a marginally significant interaction term (p > 0.067). The current data set
with 220 samples was sufficient to detect a CPUE difference of about 85 % between control and
impact stations before and after a moderate oil spill (21-October-1985). To detect a 50 % change
in the CPUE of Atlantic brief squid CPUE the sample size would have to be about 430. Because
of the transient nature of most impacts, a three year time frame for impact assessment should be
used for planning. By sampling three times per month at four stations for three years, 432
samples can be collected. Alternatively, with only one sample per station per month, either nine
years of data would be needed, which would be insensitive to short-term effects, or three times

the number of impact and control stations would be required.
. If additional major construction is proposed, sampling at appropriate impact
stations and control stations should be conducted for at least two years, twice

monthly, to ensure adequate before-construction data for impact analysis (higher

sampling rates over one year would be a less powerful alternative).
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The lack of adequate pre-construction estimates of species abundances at many of the
impact stations limited the utility of the BACI analyses. Pre-construction estimates are vital to the
BACI analysis because the pre-impact measurements are used as a reference for subsequent
comparisons. The estimates from the control stations do not always adequately represent
conditions at the impact stations prior to the impact. Without an adequate pre-impact estimate, a
convincing assessment of the observed differences at the impact station may not be possible. The
purpose of the BACI analysis is to test for impacts that are demonstrated by a change at the
impact station that does not correspond to changes at the control stations. For example, a
convincing assessment of a positive or negative impact on southern kingfish can be made at
Station 31,, because the before-construction phase was adequately characterized. Southern
kingfish between 30 and 100 mm were significantly more abundant at Station 31, than at the
control stations prior to construction, but significantly less abundant during and after
construction. This interaction between the temporal and spatial effects indicates a negative impact
due to construction. In contrast, at Station 3‘31, the lack of adequate sampling before construction
precluded accurate impact assessment on spotted seatrout which were significantly more abundant
during and after construction at Station 33, than at the control stations (see Table 9 in Task 2
report). If the mean CPUE at Station 33, before construction was near zero, as it was at the
control stations, then LOOP construction would have been interpreted as having had a net
positive influence on spotted seatrout. Moreover, if the mean CPUE at Station 33, was near 49
individuals per hour before construction, as it was during construction, then spotted seatrout
would have decreased in the post-construction phase (a negative influence). Without the pre-
construction estimate, we can only deduce that spotted seatrout mean CPUE decreased after
construction relative to during construction. The recommended two-year bimonthly sampling
protocol will provide 48 seasonally balanced samples at each station, which should provide

adequate data for a more robust analysis of the influence of the new construction.

. Control stations without appropriate impact station pairings should be
discontinued, unless these stations are necessary for the evaluation of impacts

related to variables in other datasets (e.g., Plankton, Water Chemistry, etc.)
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Several nekton stations in the sampling design could not be incorporated into the analyses.
Stations 1¢, 4, 37, 41, and 42 were not similar enough to any other stations to be grouped,
and were excluded from the BACI analysis. Serious consideration should be given to dropping
these stations for nekton sampling and other monitoring components if no valid reason can be
identified for retaining them. Alternatively, they may be grouped with new impact stations to

provide a more robust baseline for the control stations in an impact assessment.

. Additional impact and control stations are necessary inshore of Station 7,.

Currently, coverage along the pipeline north of Station 7, is nonexistent. Only one impact
station, Station 19, existed inshore from Station 7,, and it was discontinued in 1982. This
arrangement leaves over 30 km of the LOOP pipeline, as well as the entire LOCAP pipeline,
unmonitored. Since this area of the pipeline is unmonitored for nekton, no impact assessment of a
potential pipeline failure or oil spill along the corridor could be made. Coverage at locations
where the pipeline crosses a lake or major bayou is essential to provide adequate data for impact
assessment. Specifically, impact and control stations should be established in the canal system
surrounding the Clovelly Dome Terminal. This terminal was the site of recurring minor and
moderate oil spills, but these could not be assessed because no nekton samples were collected
from the area. If a large spill were to occur, no baseline data would be available for impact
assessment. Consideration should also be given to adding two impact and four control stations in
the middle and inshore zones where coverage is currently scant. Perhaps sampling could be
restarted at Station 15, as an impact station, with Station 14 as its control, or Stations 1. and 41,

could be paired with Station 38, at the freshwater intake for the Clovelly Dome Terminal.

. An additional control station is required in conjunction with the Offshore Qil Port,

and one of the impact stations could probably be dropped.

Only one control station (Station 52.) exists for the three monitored Offshore Platform
stations (Stations 53;, 54,, and 55;). Because this control station is east of the pipeline, an

additional station should be established west of the pipeline. The Gulf coastal waters have large-
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scale gradients related, in part, to the Mississippi River plume. A single control station cannot
adequately account for these gradients, whereas two stations, straddling the pipeline, could. It is
necessary to account for the influence of these gradients on nekton so that an observed difference
between the control and impact stations will not wrongfully be attributed to LOOP activities. If
necessary, station 55; could be dropped, because of its proximity to Station 53;, and because it has

the least complete data.

. Assignment of control stations to impact stations for comparisons should be made

priori, if possible.

Significant differences in environmental conditions between control and impact stations in
all three zones were detected for depth, but these differences were probably due to the lack of an
a priori selection of stations as control or impact for this analysis. Choosing stations based on
environmental similarity “after the fact” reduces the likelihood of finding a LOOP-related impact
because we are restricted to trying to detect differences between the most similar stations. If the
observed environmental similarity used to group stations was enhanced by LOOP, the species and
community differences will be minimal. Association of control and impact stations should have
been made a priori or at least based on pre-construction data analysis; however, the lack of
adequate pre-construction sampling did not permit this designation method. This problem should
be addressed in the establishment of future stations, but the a posteriori association has the effect

of making our current identification of LOOP impacts more conservative in favor of LOOP.

J Monitoring of the current environmental variables, species, and sizes, used in the

nekton data analyses should continue.

The list of environmental variables measured with nekton samples, including water
temperature, salinity, dissolved oxygen, turbidity, depth, and chlorophyll a should be continued,
and not reduced, with continued monitoring. The identification of species should be continued
and improved in the case of important species (i.e., anchovy species, roughneck shrimp species,

and tonguefish species). During continued monitoring, the lengths (sizes) of individuals should
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continue to be measured at 1 mm intervals, as initiated in January 1992, and weights should

continue to be measured in grams.
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SEDIMENT QUALITY COMPONENT

Table 1. Significant temporal results from Task 2 Data Analyses.

Significant Results

Variable of interest ~Temporal trends

Covariables

Significant Impacts

Light oil, Clovelly  Increased levels

Possible, but

storage facility for early years only
Light oil, offshore
pumping station  Increased levels Possible, but
for early years only
Table 2. Significant spatial results from Task 2 Data Analyses.
Variable of interest ~ Spatial tiends Covariables Significant Impacts

Total PAHs, LOOP Increased levels
Diesel Dock

Total PAHs & heavy Increased levels
oil in canals
around Clovelly

Light oil, Clovelly  Increased levels

storage facility

Heavy oil, offshore  Increased levels
pumping station,

Boat servicing activity, but
likely non-LOOP activity
is contributor

A few of eight stations may
be elevated, again, non-
LOOP boating activities
may be the significant
contributing factor

Possible short-term
conditions, not apparent
last 10 years

Possible short-term
condition, not apparent
last 10 years

The above spatial and temporal trends include statistically significant findings with the light oil and

heavy oil components for petroleum hydrocarbons measured during the early years (1979 through
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1984). For reasons explained in the Phase II report, findings reported for the PAH component of
petroleum hydrocarbons measured during the last 10 years (1985 through 1995) are believed to

be more reliable.

Non-Significant Results

There is only weak evidence that LOOP related spills contributed to increased petroleum
hydrocarbons in the stations representing the Clovelly storage facility, sediments in canals
connecting with the Clovelly facility, and at the offshore pumping facility. Statistically significant
differences seen for these were associated with the data generated during the early years which

may be less reliable than the data generated during the later years.

Though statistically significant increases in PAHs were found in the Clovelly area at a few
stations in connecting canals, and in the LOOP Diesel Dock area, these findings should be
considered “insignificant” or at least not a clear implication of LOOP impacts because of the likely
contribution of non-LOOP boating and perhaps non-LOOP petroleum activity in these areas. In
the “Clovelly area” grouping, only two or three stations out of about eight likely contributed to
the significant increased PAH levels, but these are in public waterways and not necessarily the
closest stations to the Clovelly storage facility. Similarly, a small proportion to a large proportion
of the source of significantly elevated PAH levels at the LOOP Diesel Dock area could have been
due to other boating activity in the immediate area. It is not possible to attribute the findings at

this site entirely to LOOP.
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The reasons for the non-significant finding of brine water release on pore water salinity at
the Brine Diffuser Outlet stations is due entirely to a very small, non-significant change in pore
water salinity at this site relative to the control station. The salinity values for both sets of
stations were very consistent over time (not nearly as variable as petroleum hydrocarbon content)

and essentially the same level. Thus there was just no salinity impact at these outlet stations.

Recommendations

The recommendations below are primarily designed to reduce the cost of monitoring while
retaining the ability to assess the degree and areal extent of contamination should a major spill

associated with LOOP activities occur.

-- Reduce sampling frequency for sediment quality monitoring to once a year. PAHSs
degrade slowly in sediments, but, they are relatively persistent and significant impacts due to a
spill should be evident for many months to many years, depending on the magnitude of
contamination. If a spill results in a measurable impact in terms of PAH levels that can be
detected for only less than a year, it is likely not an ecologically significant impact. Of course, if a
major spill occurs, then sampling should be done soon and more frequently than annually. But,
for baseline monitoring where spills are not known to have occurred, annual measurements of

sediment PAH levels should be sufficient.

-- Eliminate all on-shore stations intended to be controls if the Louisiana Oil Spill

Coordinator’s Office completes an on-going 3-year baseline monitoring study. This study is
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measuring more than 65 differcnt petroleum hydrocarbon compounds in marsh soils and
sediments at approximately 1,000 coastal sites, and, LOOP areas are well represented. The
analytical protocol and quality control procedures are very exacting and the data being generated
are supposed to be reviewed by an expert before they are accepted. If a LOOP related spill
should occur, then at the sam;e time impacted areas are being sampled, of course LOOP control
sites (selected ones used in this project) should be sampled at the same time for comparison to the

impact site data.

-- Add at least two more stations near the LOOP offshore facility. Currently, there is only
one station very near the center of the ship unloading facility. Depending on wind and current
direction at the time of a spill, the one station could easily miss an impact as spilled oil may move

in a direction away from any single monitoring station.

-- Retain measurements for the usually measured 10 to 15 primary pelynuclear aromatic
hydrocarbons, (naphthalene, acenaphthene, fluorene, phenanthrene, anthracene,
fluoranthene, pyrene, benzanthracene, chrysene, benzo(b)flucranthene,
benzo(k)fluoranthene, benzo(a)pyrene, indenopyrene, dibenz(a,h)anthracene,
benzo(g,h)perylene, and tetal parent PAH compounds) sand and clay content, organic
matter content, bottom and pore water salinity, and sediment moisture content. LOOP now
has 10 years of good data or: the PAH compounds. The PAH compounds and the other
parameters mentioned are the important parameters associated with an oil spill, or likely

important covariables, and will provide data that will help interpret sediment PAH levels.
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-- Eliminate most other measurements not listed above unless they are needed for
evaluating impacts on benthic organisms. For the purpose of evaluating PAH data needed to
determine the impact of an oil spill, most other measurements, including the alkylated PAH
compounds, chloride, metals, chemical oxygen demand, Kjeldahl nitrogen, phosphorous, pH, and

sulfide, are not essential.

-- Consider adding sampling for measuring the sedimentation rate near the offshore
pumping facility and at stations along the pipeline. There may be substantial sedimentation
occurring in some of these areas which would be important should a spill occur in planning
sampling depths for monitoring purposes and considering natural burial rates of petroleum

hydrocarbons from a spill that becomes associated with the sediment surface.

-- Consider up to 3 separate subsamples for each station sampled where subsamples are
collected something like 50 meters apart. This change would allow evaluation of the within-
sample variability, increasing the power of the statistical models to detect between-sample

differences.

-- In future sampling in open waters, use modern differential GPS instrumentation to more
precisely locate sampling stations and to facilitate returning to the same sampling location.

This should reduce variability associated with sampling.
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